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Mmcmsnamii — ub 
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M-barmpbiim t* <%« of  ^
tritiGCL* Cfar0al« in tto hm. 
t^&gkh vmpmsmrn 'Use-' •**%» of th» Iowr. S1»'tei Coll«g» •«ol< r^ 
-mXl m. A  ^uft'tarml]^  i^ @arr3^^  feoA 
{w^mrmr» tM# wd x^^ mw 'I** -iMr^ wd ia tM.i SftlMi%t9iy t« franot# fcMsd 
P*€wtb sM im wmy ymam* of ir*%8 m. ttttim-
is eonsid»rod & ftll, %l» grMtsh- ©%te.'Smi. m '«a^  
l«rSaMit ipft® r®i««»t fw -©feparJ.s#® te .p*«ilfe ef iiyiieto 3W« •, 
eeivod ttiis ste^ A mtiwt# 
^m Qf th» -at all tito- '^ i^«I<»gi®«I, 
iM llf* wwl#-»«« 
'@iQuMPi' to i» ^ as ^n4» »it .!• -mm 'ftf* 
%ir #f -ite- '''"rngSmi thie ooctirs &% -
:tey. ®f li£®*  ^ A mwimM ©f A®#®®#. ,«abi^ f0«a'fely M: %h» mmm:-mm»' 
%m3m «i tfcit-wtgla* «ai wiwms#. tfcl» -©f wsf 'ton ols-stfr^  
wmmn. iwP- -rngtsml sioatewts.# wlaaagii#., 
'«iw- 'Of ®ossi<te»¥l« 
first farfe: mmm% lww» 4#»ittft#i ewi tINi -fr®-
m Stftg# 9m*: -Sst# is WKrtaiS If ».  ^«giaal 
£ws^ lMteN| «a}ls is tbs: mgis&l. 
4urii:tg this pftfteA* 1%  ^ is %f ft ixf* -wsi lus-^ rlrngV' 
mm&9Bk0- lipi «f tte. mgim mm- «ad 
«pitholiaI of iSm- tew gi.ii» 'te- n %pi 
sf epithelial evllii* Stept Iteett- M-hmtM m im^mMtmg, «w«e£t ®f #<Hmi* 
^b(^ : «'terl«»l. ia tto' «»«r «»i. i#. Mffiewl.% fism'Stag® 'fwi* 
- s -
Wmit %» « slightly w»is% •mgimJL «©«!»,, msA 
"bmgtm api»«p wlii il©jmifi«  ^ttftll# ia tte w -^mt mm»rm Warn 
iM@I3.img •at tte XipS; of wgim imm *% %liis ter-
i»g Pi¥»" '%k»' wgtwl mx»o«ib -ttiai 
'j»i. mpiMmiiisA milm wtWi. rnxmesbm. «f nugjis in %iMi 
•mgtiml fflasair* id 11 not $mm0: asl# utotl# .im fi^  
s%Kgiiv '-^strus -wMolb •mmpim "ttw Ijett-ter pup% 
mt Stege One an.^  suil ef vAlt miem  ^ ml** 
I# »«ao®ption tites fliw# .«# • ap#iwii% mi isir&ig- ©iiir.'fera#., -this 
l«ri®i t# Wm ^•*rli«»t &t p«t-
itt iyh». llflag -iMtiwtX t* fewmt ta •».l|p.'*" 
'*«^ rbhro<^%® isliiols «^ p(*r» tttrlwwi'Wi  ^liNf »iiE-
d£^s «f tte {wri^ « in ite &t & 
•will Sasitog®- &m •%hik mgSj* i^ pwafw: »t 
1  ^ i». %te WN»r* 
]prt-©i4 «jf %to- l» nmmtXkf %& 
two £» 4 .iv«f mmmm in tte 
Bsiiftt* «% i» hf th@ petrioA* 
mmmm- ter;big tte" Mb- if tli#' 'ymmas 
mm iMmw  ^ fmm tite- &y@j0' 
T t^a- i^ iffl. ia'ttaw# t@ fcty*-# 
..If J, m- tawa4, fs3®«» i^«a 4mm »% mmr durSa  ^
%M» •%&©©• i# js^ ewpiwl % ». # r^% 4wfa .^ *id.A. "fefae 
mf pmsmti've  ^ «%^3.i<i«ii» la tlw .x»t %M@ ai%a#stt«ii 
i* f»IltfWi4 % «. «f ipiiiaKWg®* |M« efettirt. iatorwal-j »M#it 
1« «tll.#t titot Mm^em fwrtoi* 'IMa, .i» 
is- fftllowA  ^«ttols^  f»-«»st*iE» pertol -aa  ^ %l®- s^^ if i# mtmm%* 
wl. »i«w l^,y ©f ttes r»% «wif«^» sll^ 1% %mm-
-tshsw #1^0 ill- y^ ^gfehft. S'te  ^i^ i^iji.- «w|^ gf.f>it '^ Wl-IW 
!»«««,- .itep» Ite 'Mft itef* 'SteWMt ®m»tf »ppE«iiafct®% 
#»«i S%B@t^  Wmit ®i(W l^#». i|^ ®9il»%»Xy sifti luaiws, emS, Stepi ft'wt 
mmpiMM .iitfgp«&B®tei%' .ttf%««»«i« .tosar#, ft# iM i^r 1# m§mml  ^ia» 
i0is#l.l«% iB«>la '(ttf (I®) i^ - 1to®i «a4- Wmmm (M) for cwsapl^ fe# -i®-
-tofcU* %!*»- flf*l«l,aff of 
•Jtt »rtirf,a ^«««« *&#• ptri@4 My bo* M 'toy m 
Ml M %m^3m%lim %« *, gm^sMm tmy rmtttt tmm 
mim IsfltolEeW- mMlmh iw.4t»»y amM  ^ |li#M« IW'tA  ^<fejta 
f«®tt. ias»- «i^  -af %ii» pfif in mmm^m mt tii#- fi@«i;i % 
fsem^Aat.. SM.I2, %si*tt. yMi»g wa INs' di>8ti- iwr tii# *«* of 
•^mk* ''WmMk m$ of mSx^w i# % ti* «.ii»»t 
^daiRl ^ :#i«}.iai- 'ia 1#% i^ght «f 1  ^ftmlii* Itpnijag "aiNUB 
ii"ir aft i^i> i > "teg HM 'rt Mit m II tft aft ffe 'ff "—Miijli' .*ite .a rt'i^riii tiiii'^iga^'iiiff ft a 'nil ^ iT *w ih iMfc '*tia ^-- ^ira '—-* -• — •^- • -•• &E wM' mlw <snmm 
fiMlii ws  ^ isiMmr mi»rli» mr rftpda hm t^ p'otetiw «%lli% 'i^ fn 
miA mam is 
Sl«#i hi« ^wa .#0ypijw»a'm  ^«4inwlftitt'ag %!««*•• mf 'Ins^ * . It 
««®trl#®# «t p«teta*r'S«fe HmM, pMmm  ^ SM liiisto «t»' snspasltaHl- mriesmB  ^
"foraert MrnlmmMg WB4. 1»1o««I'#«*pw»l»» 'ssA m^w «1.I».» m. 
teffttfflft *f ti» fclo^oct^ , S^ps^ l»i.  ^-^ SiHtaii- «f iittogl^ ljSa 
««o£taii»9  ^nitteifi %l«Qi it thei- 'kmmstmw @t isa^m. tiptm 
i«»g« t© tta» %1-swifts# teo t^er^  ©f ths Wteisi i« to 'eM 
fm Sstt 0®KI®tt^ WStt.OSS ia '&> %i#;sii0s* 
y^eitihe# fttoWtilifflB is "fei' ®tsy^  MEtwirilsls^  .sami^  wMi<  ^
1» gtmmm  ^ tl» M»si»s«, «i %«• 'iMMrt® «t#r4i^ a t® 1:14-
leiaoglobin, %l» •m'&' ©»iirS»g ,«f tite ¥l»o€, is & 
pwb©'litt ®4Ms»l«tiB -^ ®f •* pwfeiitt jpiir% «»IJ,«d gl®Mji «»a te 4wa 
•Q&g^SKSSM is# ^heeS. •<*«^« «,. i^ tiab <giay« 
g?itt giirii^  1* of 
blood «»i INiIk^  Iq ^  «!»«• toilsft ^mn, m fi.@n»a%it* 
ffc is to®M -^tWrn tl»- •«tap«« «i^ i^3«ftws» «»» imm 
ite' '1# it <^MQi£(t' im #1#- 'ite ifc» 
0m%i& 'to %*«Mil^ ww  ^i«to ^ai^ itaBWB l^afete i« 
^ * iff'i^l II-IM'Mr I iM !• fi-IM-ir-g -i^ Iita%ii afft Miiii'' 'Ibfr '-X'^s.- A, -^|U 'Ji^A A :^Ma: •-... ^ r a ftir — -"-t^oB6 J^L0lP*Sr' -llli^ Na .aw S58BS*iSy91^p]til' 
%emm' mi ma^m, ly ths. bl0»4» 
mm, ^ Imm iM' a '^ «itipw»ftl to«%8®«tt ms^^m msA mM^ma 
tito wtrau i^  ^mm- ix^- tti» Mkooi  ^ 'i»f tiai' ' 
aaA wjem* 1% i« fcaiomit' eta^ « in |fi: »ff«ii% tlui:' rn f^^ m 
Ms86«ilAtl0& memm- mt alteli immmma, tte of'' 
Mnoglobim to las^ m. ftoM 'tli« tw r^aiib 
:fawoglot>in a»d my^ m* 
|!feotor« which 3jrI1m«s# t-l»- '^ Kwleisi mmpmS.'&m #f tlw MiNJt 
INi 'byo&^^ y oXft#S4  ^M jSl'teiPAM.sflS® ift %te stosffl* 
l«i «!• htoioA muiOAimg twm ei^ mt ©f ^m asy  ^to-
Sfii-iwc mi •idtosd.®®JL la ki-lo-oil itos- %# 















iffl!a®diate wmmmvy fwm.tM 
ooao«ntr«%i«« i#' i»3ws*»i «*#' witb  ^tu^mtkm of 
w^msixm set ^K. $m 
'SSNhMMtAe »f»f:«i»g; .jg  ^ .fi-l»tgl.<fc SBti^ gS-'AfrS# A'.MitefctllS' SfltilS 
mm .a  ^ if a «&41*r ^Ka%$;% -ef  ^-wkteri*!' 
gi^ -^ Is «wil3»r- doses* -tUbswris# th& Kifti' ©f ihiiit»ls^ %|,« my im-* 
t^e' TMMvlti.M WBH^s0t$.wsk .isttE£Si>%it- wteSalstesEsS 
fiiouth Mf •spg#% ft wurtet %tt% -ae r««ults|. 
wsrmmp,^ smh -mmtim fimtiti®#- ©f MS|p»»*ti» mWek^m 
int.rasffiwseelsi' inA it 
au^ar osmew^e^M^e&M I®bmp%- wa wat'tdtixx, wSlc®.* 
4 .jtof4«-l«e  ^ #f• m temm mm -rswlt-
irm. mmmx  ^ A *0wy f«w(a*l. ©f • 
-iSiflrt#eiS' lA-eW #%iolog3  ^ ^ntoaWB :^^  pcSWBtiPy 
9ite09S' #%S.#E#gf ij| .iMfl*., •#toi®Sws'.s '|^  tel.* 
^ .•• rn iti Sff --"•— -..— ^..^JL. —-dl'M iB .III •«« Jti» ^ —• --•-•^iMiii iff M.' 2 .A "ll' Jl iiiiiAi lii' i^ iWi >i'• nnlint im •*•• *-• "• mu 'it -••• -- -— irl^ im •iinM.rni -i- • •-XUnFJttVMS^Mi mm^mmM AW AAVWHS- .aWpg .^ WB  ^ W^&xK»Wy SSMmXwmm 
AtSFEifliSB&l 'It# & Imw 
erythF^^  ««Bafc« 
mrnt, 
•i^ srilas^  iiM.6ii s^optoip-lss &$' ip*'lMf^  sweesBSB®  ^
Wt*to$.y cm ppiaAjw#fa|.  ^t»!BAfcg_««.<att "^ lo-eS. A»#. ®l8BtiES#teei^  
i«»t %f m§pmpmm «( -sfyBsmmA lAfe&ltt »ti?»«. 'l^ m 
watviM 'ttsaaily iat i#a .^ piisoatlag 
wiy 3pro€®» «, pmmlmtmm. mms&m. i® '©f %fet' itflfeftM® -
IOMHIA 'IS. .86i«jMft6S@i»ij|#S dhkiHS)^  
I 
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•ni lirth -IIIII-tfrr ^-l-MI -atlfc Am » ^i# 9^ i|r s^^ y.si 
4* • •&» ei«tfe# *lii#lE- pr^wm&. Igr «dP -a *!»• 
8ikil» i41:W.|ps**' •#'!-## 
§• t# tl«i ttwulwtt Mm% *% iitoleh ia i^rt»i oa l^Kluft i« 
tolerated by growl^  »fe«t 
6. mrnt mm 'Idht-'KViiKWws iatcalmttea If ®f a 
ca-dmiiaa salt? 
7* Itet #r» •*«# by l#wl# &t ^®tei^ 0K ifaisii 
•apflareatly %•• «ttlwtl#t' 
S«. is -tte»- teiyllim 
siB3.%# "iii'M siklsSs'toiissA 
salts by 'sSwe®!! %A# ito.i«w aw-y Aiaa-^  ^ia swaMttto&tieB 
m 'im. tii». 1» bfefti «f' tkn m%f 
10» Itet •#»• «!%«:• ®f «la». 'i»i -1mf%ltim tawBi m 
ttaa of «i^ r in blo«tt 
-• IS -
JEW &W f® 
ioijit* m Aimmm «yi»eiftt#4. *itt «f sia® mA 
wtofcls i# kswn its^  fea^bmhs* sgM*  ^m>iw 
» ii^'winHii wwi*t'''*>y itt -ee jtt:jti.imij1t''^''fe'"^ -I'twi' iM^-n liii i 'i riiiiii li nn mi lifi T m h- %i><iiti ffrfcri li^ tsyg i^l. « JTmJI mm &Sk0mu I0lf 
iTiir im r-iBi T irt MtfTffl M ir •li •• <iiial T iTiw Ti 'iirt nn I0t '^V frili ira iiMiiM Tii''^ m «l ^ •aStr 4&--Mk 
t 
•&!%.• liwi te# Ih^a %© '8»ri««8 mmms hy 
m'timtMrn &m <p«»tl«t «s te ttif .pp®b8M.M% et & 
-e^WWMlUB .In tntmSmrm:  ^ SgMi" 1%1SWS  ^
0Ts<r lUi ia*4.@tt$ iP&m bi80 tttSMl iiidS>#lBfil.'l^  1st stiEsSSwfwMs 
Jteay ttf its tmmst- mm «r« nm ae  ^«ilj »f . 
r^tfe. •»«»»• «p# f«itlwly kaswa % %« taswtftt* .©f• 
iettoi^ #4g  ^e<iBeiwra.t^ ' tiw Awrf. SigESbiiele  ^ *'imm 
«0K» from obs«rmti<»» ©Jf ta pe«e i^eti|. % aiil®i«lly. 
usdd sine eomptiraite wnt Emm. im Itopi' @f 
Sag "Wtai qnmtlm 
sia t& ^®mAim -ayi^ M^o- «fjp0@t8 ftewt 
iKtwBftI ®f *i»s. i^ ^pwsapwi. msm ttea- aw ''hxmtami. ymm -lige-* 
P« Orijikiajr |9) w. M liSI «». 
e '^ ms i^A Mism- rnm^m&Am "SMm S»-p«Nitt^ te'' mmaA 
^gs mA  ^ h&rmm--m iMS^a  ^
wmem rmpor  ^mA •me'tiBm 4sm9 'miM: '«ai 
<fc6»eril»4 Ms 1» :|^ bo1m .^ ^a% #iili»: 1w«si#b«ss M .«*11 
im»B, *iB« ia. larg©' mftm *^ lhi» ta* 
attrt^ iNii t#- th» ««iAlli% #f %h® «Ki#e Sa ttaii «(f -fe  ^ s^ s^raweto-# 
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maijmim lAisfei wer* .f©re#t t® tk# *ia« imms, «f«l  ^mm 
weMlm -te jproia®9 -sym^mm M wlaitlo fey inj-wtim of s;iae 
«l«ie. 
'SBetehaldrp "&<si|p8iE® maA Srtatof C®) Babj#®t«4 th» ttoofy 
#f .iia# *aa»r luslml iW'^ ag to %p#t» WerMug 
*lt&i tlw- of l«w Ilae- tte-» immstl^ tmrn 
mmmtwM Itet nim #ff#ra we Itttsiwi «3  ^ t;i«t tiw 
ill health «ttrltowt»it %o sia® a»at  ^ii» to «rfeik.iii »» toad# 
lAiieli *!» &»«•. tewestifK%ep» aa l^mia theiip 
fittiia® of f»r «m* m tl» «w®ra®8 'hweglokia «!«• &i th® 
•ws-ftew. -ifaBRtoftt w A Sa grawf ®f mm 
lalitt sitt# 'Its*' si^ &4kl siteteS' an# 
«kf' i^ iysieal wm  ^I» «i%b .» «w9i^  of' 
4a»% '!«%• wli^  a« to «£»©•» 
Sher® is ao l«l»f«torF 'iPrlteiwe -feat tife®: mM'btmsm mt miwe lat© '•©», 
ttaroagh  ^lfci» l« » f&stor In sin® ®dl® tliis 
is ptt«»Hy Wmm m i^mem to tMw&. ts»® t# 
•%S» f«i0^rt« i0 '{Mt} 'O# m t^ pseemklf 
fe>ls<aw4 %y «w»fe®«% wtth, «©latl«» ©r .4«8%« ©f' «la« eOKfroaiS'. , 
Afpwmtlf i®Bssw!rt»ait thirfb- «.i3a@' *»# m wottli wyfc ©eMi-' 
M«a -©f #®rte, K* :ap'i3rii» iwi (f) sw% 
abou't i;@. hy S@#Slag en 
dogs, if «««» (siwi^ s  ^tAamem .^ tffi «bI»nA« «iii» sia@ 
oKiito wMt i»t» ttwlr ffc» .Aiirfe- atwil ta •ittii 
"^^rteats m wm siDs mi. rnmmi, m3mm* lb» hemA 
• if 
tm  ^ft yifcwh -iMniifeii.fw-imi; 
-'- "•-'•• ''fc -.^ > .TinT^ vJ a J "iirt, iiiiin"<M rfW Ai' r^ 'W rrt'ttfM S •i^ a ail^ i^'W^a #'ira§ '^ XMI %1  ^ £p^^ r^gi!^  
s%9i^  Mid ^smm ^s$m -mmh wtrte, -^ te-fiag a :1JIW!^  fmrfe  ^ &t %!>•• .•mi^ ti-
-paptisi* a© ap«^«' «i!i® giiwa, it mm. hm mm '^ »Wb 
 ^f»t»i» ««•!«»% #f  ^te«al 4%0  ^wm iw»y lii^ .. .a -^ sSsi® -BiEi'Ai' 
MMjtA ptsssi aAatoStWtsiNrt: ^sS,%ym SBiiy oi* 
#J» •(MrfWNi- §mi *as tfei' aai #0.^ : .s«p|l f *« tff ta KKS® MIM-
'I^ Mk 'SdEswSj^ ®*!.!, Mf^ isNi WiuriitA tilMi# %& ftflbr-itiiNHaf 
wmk»m • a«NMi «i^ iii» '%im%, m * »sttl* ©f tlsslr 
*•-'*• • —••- •• — I •nTi^-m'^-'^'- '-" All •• M »U •i»«ii * iiiii''B "iniia'iii ff "ilfrff ih'il»'iiiil ijlt ff li i 'E Ok ilit T •> 11 una "art Hiii m iri • M» "— — —• — ^^0  ^ iy0 l^^ .,^ il^ . -€yp  ^ SS^SSS3i^ 3^SS .^ SAStiBS^SyBMlE. lSn&* 
%ftta -«wy at.gwFif •yt=««»t4 WljiiWW #3f 3FWSal%fcag frffpa fJ** 
feBtjg®»%i«  ^ <w»r 'Sffl^ - fiiriifis '^ aii-* Shir «l»il«#  ^
^aHttwr- i%«i*3«4 ttart 'fc »«tl jRwwtloa -oi «1» %mmm 
l»  ^:1a' «tt*li*i> Wl: s«i4a  ^tett- et t,t i» ta -^ '-WNi- «lt« 
WLm msi^  i.m 
•fit«»fi««, »i««li w i^idwr )^ xt^ nue4 •fefcia.r S»»@s<ilpttifflQ ®f 
•siae #c®^p t^o «i€ C$i.) it #%«% «# tl#. i^ fsiet- «l»e  ^ -ateia-
i#^%i«- «f®ft *«pt*®^€ftt:«B M Ih* '&iybl»» f*fe» • P®i» ^Ni*® 
ai' iMMaffi ritfi —- -•• -' •'—^'•^- aaiiiMti fciM Mh -AiKdBb. V-aik^k-idb».dfik^V MMT^i'ii 'ff — ^i - -^ii nri ittr iv iff"'a'irli^ A 'jMiMtftiB" JtA a m b-'^m 
im imm^^- l^am mm  ^ (ivm'Mm ts»' mm »M iwwftto ©Si), mlm-' • 
tioas of *!»©' «!%« ta -iNi, iem •&t m& 
tm 'dKlly #»"»»« mf iJto®. I^ sbbp  ^ fim €•!# %» 1I*€ irt3.Xlg«M»« A 
l^ ^nsr of Bus gft:?wrtf yiw.'f.ijt'y 9@^^ islwi •fajw i^^ yiKwiwift-. -pfsenESsniS 
tiwS6 (.IjPW 'tte' %ls# 'WSPi 'tolM$i;$fw#iS <t;M), 'm* 
e«i<«i»a faemr^ r imiptttiaMi' «f Jil»i s^Sibs ia gw -tt^ iii. aaffimiiSag -1^^  'INI-#4' 
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9 4f # «l 
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la pla^A 'CXR €!«%• 
mSmm mmm' ftwi^  •!» *wto o£ mgm* W&wm t». «tei«lt l&t 
ste '«» ttaR #ea c^i%i«m «# 4  ^MMI vmA. .Is 
wii?*' "t^  mmB m wm9 M 'li» pmAmm- lH¥ i^9tl.<>-
p^%m  ^'m i^pme :^ Mm. %tmt. Mii: is^ y #»»«>« of' 'ttatfo  ^
maAmi trim to 34*4 'SnA. 'Bm- ft p r^iiA 
trm iw to wmSm:« A -1*^ ^% «€ tl*- iBwey ««»• 
pldte olinliml iitetmti^  y^ teiiiiiit aante- 'msm itMsMl* is gl.i^  
CS}« ' M «' i«Mtt3r§ i^^ mmpm%tmm.- mmMm.-1  ^ iuoil. 
'ttSMi ttot l^l|f" SM^9ir «llteiMli 
si^ iifieaat &llnlo&t mf i^i.pill.iwiit 
oi resultinjg tlH& #Aly l@mg 
c  ^ tSai'^  mi it&m t^ ins ausw%ft«# .^ mim m w^Sm 
ml&^*' mmetluMismt mm im -m" 
port^  m mMU0 mi. mm* 
BeAldi* «»d Wa^: C^S) fsptrIM m. -lieHi^  
fkt £iii»» Hmc ttiN  ^nil^ ' m m-" 
me  ^ smA immit§mm t^A. Mim t@ tl»» ^ #«ii: par-
jImI nlaetcHrv la 'ibi f«i of tte -im^exm^:, ,wixm mAIN  ^
sine ohioridyiw «f ia :&m if' 
tb(»' forsm grw#. of slai-^  is Ite-
fom of th@ «i^ #> tlw naetaA @f -CbS .i»l mctftidir fromp 
]<«SMslwd £ia«i Jys '1  ^:i^ Q«% #f %» tte i^^ bist 'OJt pet' 
6«ait of the basal .r«fei«ai#' teMi «isi# ttt 
wmit& was «sse0ti&l% tlis ««!» m #» '"im. 
M m 
-thssls* 'Bto *0- rt. %ht yomg yat# wmm' 
'«6 m tlm t&m Al«% wm m«t giinm*  ^ to 
litters of yom  ^mm hmm to io «®A fr«p* Mertaali^  «f 
tho youxig bom  ^$ms3m «• siiii® 4i«lai -*8^  itocsfml 
ia mj gmip, «K»ft «s», -liiiiii 0«S ,f»r e«rts- •»&»• 
tthlorid©. to it a#^  M •elw»rwi4 ft®) ttefe 0@wm Itttisim 
waam pyoi«®»l ««tt«iiii^ ,-fi«r^ -^tx: y®«ttg ©f sliwtawft -iiiSii* 
aiaaber of rat® la. iwA p «^# li»-. ,:iA» 4l«tii wmm imr to 
aitts# WAlmw «M 'tefei ttet tkiiar, aim mt« pNw aur-
msilly, reproduction -wus misfired, $Mnrttti«iA ruts still 
msdntmimd m Mm mmm  ^ Wsmm-:- ^mmM 
dMfeia ns eritexei ef  ^s$:m * 
Ws^ m*0 9(me§ mwA |ii:} --cteimKft: «8i«i: jpir mt 
sine chloride ms addei. t# tli»^  dist the- mi 
aiE»«ttl r«t@ i^memmAm T^nm wi'm im tte 
of red blood oorpu80l«#« 
fest-lsooks of .ghsswwl^  ^ (S) (19) ($4) #|foril» stost '  
M 'fta &stria^ n% »€ Mim- «ttlorid» &js & mmmsim. idllMam 
(M.) $1m s^ sin.# ;Mi3,t«' iii^  tiM# mi m^w '^ Ai^ ritei eiio®' Mlts' 
« 'imwlms •* 3»thtr sfwaiiSa: gs*w« ly ftoi- teri^ » 
ti« .ttfwt tlw wm .^ 
of ti» vt»aitSag r«fSM!i» ii< 8^Wtniiiatt of tuik»» 
fflmm tham 14 1^  -isft -tmrn mtf tm^<$ i«Mi 
present no danger't© wito* Wm  ^I'Sw® •••a.l.t# te- .fr«lta®»^  'i^ m 
loeal irritation Mn mmmimmA ttm ma iM) 
m -• 
i-®. ao- dteSB'S* &£ p@jui®aSjsg« & 
ft ef m i^Mm ®f' .tie® imMitg i% $.& m%M 
(Si) it: ttt*r«iw8«t iafe© ttai-. mum 
,pKpytyi£« .©f i&# m&Aim • .ila» mi •«iudW* m%%» -fiffise-b tJ»; 
•««afc*«3..- ^ wmnmm .i»i i» 'iiiwit# '&m' 
•ffecte -io  ^ fi0m3^ t®» feif IsmSm t«. ,#lr«fe emmlmmef-m 
£g  ^ mm mt iweliiiA#- Sii- mpM 
la MeoiA pmmwwm %m '#i« wSa]^  to 
. Holland (191 mt lito.. sulfate, (iwntiej i® 
so oonetant that «,fte » dose of aa® ««»' is wmmmy t& 
ia|pI»loa m% It m^& mm m 
pistro-iatsstlzml wwrtftf PWEl^  
•i»g«ro«» pi'oatfuttw#* aailMd (18) la m 
#f *Jb0- wasrtk iiH aift -si®  ^ip»|ttag -er .pop l^:^ , 
«a<i ia f«p 
fiat iMUmam mt mXts tipc» th» ttsei' of 
— —**- •*•.-. It •*•-. • •' - t%' in 'til 1 • ifr '^" !•!' i«^ "yfaifc l> '•Mt^iri ? 't V' lin'^ i m Ai ti.-a>' Ai ^i'«« inwii «•» - '• • —t h.-m^i- ii'n.m-^" irn 
WibssiftMttt  ^ «« »*%• dst.i*li^  pmiM. 
®f - ll>1;'fe,iNty .JtU®3r C 7^) tea*!. ttet W i^ WS* 
theti««d by ea «f *8.pBi«iw- 1m fati^y *if*-
storsd to MKHftt % •«• «# «liit« i^dtoriai#*-
CS®) t^ t. tfc» ia 3»»lt» 
«n0sthetie®d wliA mX% ^wm w^mA t» la t«», 'Sr -Wmm-
hemm- %• trni.mm  ^ C )^ 
#f' ,gl|«i©iiBrl« is % i:i»t «&!*#• iSaft wmSue^  ^ wtom 






* IS » 
• I* & Mmmm tewi m hmjtMma. -sfetisfe -mmiSM' 
rnmmimmtie l^ly 1«. •&« mA». C3®). 
Wbrmi. (W) ls«rylli«a-»jw 
Aftor intrwoEMnMi beryllivaa fsaWttt®,. 
Pstosai m» laatolai  ^iA»i«9i se^  tffld.e or hawftatl -rnifmAmm 
atlsEwa (M) 1mm mi tatigKfceift-
tim from th« Irafaiitrlal i^ «^ >oint. 

- 2f -
The zino m%0»A t» mmmM% 4««lp'« 
earQfully plas©d <m ifcy  ^ «f tto® 
stook p&tion assd xliit -mm ttl@|^ ii.» fl«i. *Sa». 
«as thoroughly »ta»4 ifl% the gtosk ratioa by »«a»^   ^& retating fo®d 
islaeor* ffcw alaite^ tte» 0«1^. 0«$ mA mm 
g&f iyys#!i, 'sis@ @1* £l.ni^  ^ t^aRHtir'# Tkut 
*»»• 1^ - f«#i -ewpi mm. toft flllSHi. 
th®##- 'J^ i@pit3?Wfel<3®8'|: 8tl3llX$WS 1#®^®-
At intervals 'iii ^  mmmi mm- rnrnkm 
Cftfatw owtowbt* 
'Wj^ - s^aMrtwwttwt ws(M-
ttt«4 Im %!#' to n*# tti4»i t» "toiitl mtlc®*.-
Allmiawlfttiaa# iavttl'tlag wsm m ttMi t$mmM §iS^* 
Bm'mtmtim #f «Aa»& eaafc^ iw 
a» wei^ % «f #8«%««Ettir «S0^  -ta •'ttj# p»pkp»t4.« «f 
a kllogreis of fe#i -mM Mail* ^wm- m 
iart0 aa&lytical t^ai WfWN s^t MlllpMw* Bsw pmSmmA. mai^ ws. 
ewrboMit# iwis plmmA m tfci, dry • imtias. Mi »&»«•% 
rotating ia th© «1«»4 i^ 3W«. "Rai iBrtI •««•• 
•talaei 0«®f, ©#010 .0#tO .par- #f lyiiia^  «f^ 4tai im '&» 
tmm mf mi^ bs&mk •mat'bmm^* &»• Jpe®4 aiitewii. *«e 
liM .ftt««4 »«i» toi^  iSMmS. fyms. p^pErstiww.-* '»!» 
ffliirtow* «»» ftt iotorml#- nfeJWi Att »% «iew«t mm- mMt* 
<N| 
iHi 
i l l  
'ft# 1^  
i« 







t 1 f ' # •WT f*# 4j4 
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•mm thiift m pmtmMin d.i-ttellbl:#' ••itaA hm%»A %«> Ox^mms mmr «. 
Imt: -fiism* isy -imlsim mm 'lai# aKfetrt*! -ma' 
wmi> tO' *a»  ^ #fctori#i» Qm =«leisfe 
isftlnttea mt mm%<&ivm sMmriM- -^ aatitwA %m «f e^mjteiiw. &!««• 
»td» -par- «Ms -itai- fimrnrn. -
^ lifcn'^ •» MrMln ltr%l''T ill l«iri|-^^ l^ lf»l tl'll iTfl •• I%^..,it' ^ --••--•••-••*--'*,i-iiii-'-v-A-, Iiii |ga w e®,S®mR «B3.# 
agliittca. tor %• gfewi^  %«h» 
, A »slwtl« ••aa^ sfttart- Zm mt per ««M« 
mn 1^  iSHISPF  ^ mWi Pi^ ' 
•i^ t^ .iiirtawPi- Ite ««fe9-ir* 
So4iw iwtlftete# ta^ ai 
1 .»i«r teirtfeiatt «f •oiim aiill^ ^-- wm p»pH«il %|f (tt»s»titag 
iak  ^tm& Mmmm*m Sm M'^ HllM 'mMmt-
mid diluting to Toltiws Is m "ftiXwrntriM flaiii# 
Ptarrio ghlerilbt-- ,ai^ ; #<igfaai«da^  »ii(ii iwrn «iA 8i»B. 
mea Mmmm*B f»rrlm cisIttrMt.,, ftii% *^1 ,^ 
ms a®«4 ia tto» «%a% ijpm wm- s^ idmA t® tN* r«ti«* ea.1-
««l*tis®s $Jtm wsm- te»4 m %i» •tmwm%M. m^-
quir®  ^might ferric to mite • HwNi i^ jefeism #«fttiiialag, 0*i 
of H4##€ iMUB 'A tibs '^ @1 ISBttltiMS.  ^ KI@NIX i^l%' 
•4«eip«« -isaa ;ia -isifewp* 'IWis mm iff 
mticn % apHMi. mf m. 9fyM&.mr$ -mm •MrrciA 
during this prmmrnm Itai t® 
w^^wrn-m . a«ii: tl»i oiiar ©f im» a# 

mm 0f jtelaeal# 
'Sh# 'yowig 1*.%# M©'^ ta8i's »% 
t® #af« mi rngsm ^mpSrnmMl mSmkim mm. flp« 
*••*— -•• IM JI ^ aWi jt-ifl % y A' 'l^-i ifl"i>Mi' irn ia«Sii I>I iil"'i>ii> iK'i »1M|«»'|| tn >iiii 'w" >ill —W -flMa-db ww fw l ilm* Mi'iMH' ilM $m m- fWw 
'wmm '«ai itetlft«i %f «lipp3^  mm»* ^Wm 'im'km ttai 
^B^SS30St Stt. A' MMftH' -Of' '1^ 4^  
'S®' '^ jgMi, wsMumpt§, iwrtwJi S® 'tewil.'w iasl^ # 
M «riL4th mM #lglE% toites im l^ ight. itmm with 
t«t«it ifiii<  ^stH«»i -$mm- I© 1*3.1 -Itow  ^Ikt m ©slm* 
Mk- M -M 'ill -lirl' itm gt iiiiii '^i iift'*lf iii|-t«J' itlrUM 
'*& libitm*. 1^  tmS. 0'@iiteiiMift 
•mm. wbM- • tin moA wmm ta imm •©? * m$  ^ 'KMato. wm ^Amtm a 
tin pia liimt swrwiii ft«' 4 Ima* 'Wmk Ml wmmmMm mmmm «% 
mpm of 'VMS A imim Itr^   ^^ Ktt m fo«^ . 
fbwl M®« -is* to M%%i^ rliig wm tmimmi In m s^ siiMai '% %Mm &rrmt^  
W&^w wi- imm m iwwtsi im^mmA t« tim mxb  ^
#lto of -Hw- '-mm*- was ©i®i«d .«. 
•hort; pitt»- of gMm telia^  ttarcm  ^
Ifei 9ftgfl« wm$: M m. turns whl«4i f«««pt « of ®ftg«8. 
©Ml ewrtittsous offliff iiii«tb 'i^^pwismi^ ««ia8t« li'Wdi- mtm. iiim mm., 
m tJ»«» ©f  ^ mlmy*. Sh* ifc4«afc 'hmmm. •»» sfe&dk 
smts is MRimttttosii «.% « 'i®ffi«6S3Sft.t#ly md£mm Mm* 
throvt^ iout the y«ar» 




























J.&tois'feiw.tion 'ftf *3yistiis%ls'• 
®i». rats -mm oaasiaietlstA, ia •6T$mr to faeilitftt® p&ssag#. of tk«-
stoMMsh tab®, for- the a l^alstmtlm of tl» t«st solmtioas..* • 
*a.s pTOdttood aa tetjm,|^ fltcm«aa inj^ etim of ftt the .mt® of 
tlir»« millipriBM 'per 100 grmm of 1body wight* »nestlM»ti« m« «td-
ministo-i^ d frcm a glass »yring« «8iag a 30-^ ttg# iie«dl«. fhe syriagi. 
eiat li^ l^ee-.uera B«aufaottjr®d-by Baotoa, Slckiasoa aad, Ckmpmy of 
lath@rford, law 
The proper q«tiitity of .»ea3stital soletioa to pro c^e 8ta®stto«»3Jt *&» 
into th© syriag i^# fl«i rat to tm ftSs.stlMMm«i/ms el«f«d 'in 
l«et hm ,^, tl» ^3a of tiig haad resting «a th# Mok 'aiui ttusi' fiagsr# 
mSaaost •M«ir«liiig t^ . "body wl-ifei tb® llttl#.-JKagir tjuAbt tl»- i«t*» 'throat. 
Wm rat my bs fljmly !biM M this faiAioa "Hiths^ t iajury. 'fly» mt tha# 
h«M- ms liftK  ^m& r^mA "t»»ll.y up# •®»-. mmSlm ms- ias^ rtii^  sadtir t-J»-' 
sMn oa the iB#dl«a !£»» po»^ rior to th@ w&iliiiwi direot^ A' post«ri-
ally. "Bty 7^ s5m  ^ th» bfftrr®! of the syriage tei 'Wlth'«li#t' dsaffiwast 
p<®ssTire th» ,ittt»mrfl the p«rit<m»al safity. S» is^ isg»' «&§• 
thffii enptied and 'ijttiikly Sh© o^watioa aay b# «^ut«d. 
quickly and i±Lor« is i^ MBlly ao struggling. 
Blo .^ sampliag 
Blood ssBapl«8 f«r haso t^obin, d0te3*sdaatt®ffii mil 'Ooii3it»' • • 
mm. 'obtftiasd tta» •^ 11* Tkm rat ma h»ld fl»ly m tta» tttblie,: ^am 
p&lm of th® toft hmsA r»stt»g m tip imt»s iMsk th« fia f^flra of tl«t 
left hiMtd alitost tJb»" bo% *ith' the little flagur ©Iftspid tuti^  
'0 Si i m 
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* if • 
«BMpoa«d wagim arttrlal. *BSS «©3aiNts^  Sa 
A djrop «f fliy«l«la.iliMkl s»li» «oltrtri«a «a » sHi»j 
mie»«eopi® ol>®i8Ptwtttia« •»»«»• awftt at «»»# 
Ao.alyti««,l »«aiiit 
&t -njto ia. Mojbgteftl 
»#»i pNOfgMi#i b|r fodd «ad fSf') f®r 
%i«i ®f fWBWtlties #f 'mmk m .^ mi Sm aataer* 
'SAI' 'WftS' siw*: <mlLwA te* wer  ^ SM 'SO  ^
iip^M e^isat with 
%» t»C> ailligr«* -of «b» a&%*l* 
•^fajBRBimtijia #f '«j»: liF ttsj getftgiai^ . 88^ »#,. 
•fytt,ri "fc'~rWi ij' #'n ijWt' T*l ilTffiri ^ jlfc- wE'*%*«*i-Sl ' m3i3sm ifeU- #i^ M9r*'®Pll I3y 
'fs?«setell. i«Mi Ifcll iM} ^ wm- w»i iBwr tt»- mmlf»Mm «f •»»- :«i« 
aate poiiir,. 
Beeaoglobitt deterainatioa 
' iniawnTiinwiiiffliwluiT ii.fiiiiiirtimrwm iiiiiwiiijiiwiiiwitiw»i»ii«wii|»i«w«wii»wi-i)ii>iiiiwwii 
fiemoglobtii ii®w' aftte 1^  "ifes ii®i# tean l^M 
which is desoribiKi. ^  Wmk. mS. Bergsttt (16)• A »pwiia®r 
''WB# .fspitt Q®. Swisrtfe •lA IdMib SaispiK  ^## 
Slir 'iMft 'iMKi '%<# t^s^ A 'ysv of tess"*~ 
gJWfeSa» 
SIcM mmr 
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I  
1 1  I  
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I  
*»• $S' *• 
©f "tt® stoisBl.# bftgiBatt. -dyia^ ' ffovO!'' 
»efes «yM»r bexng plft®«i m %M.«. ii«%» ti wmm  ^ m% fpta 
eac«, •ttoi®' mmm ia«*lly partly 
• -m, l«M»st l«vil ## »la# ia i^feis liRg -Bwrnl,-
tl» ywa® "wr® iawtlSiy «nA gww aoiwtlly* «f 
:^t!wfct^ «iaii^  tm wmw- #1-^  rt8MtlWtli.%S«8« 
Eaproduetic®. «» mrk»dly T«toa -Itts® ftataufsl# mmtveM OmM p»r 
Mm% of *i» ia it»%» 'thm- m. Wt&m #!•% 
h^^uma. £<Kif^ iAi& '^Mod 9t tios Sssft-ls 
*ili»k hatA gi^ a %hp«« yoia® tei% j^g% -griwi at puriterttim. 
£init,3ii:' bfti'. yuing;: foa# ia 
•^ I^ght at •§$m3m ifete Iwiii fiw •i^ mA 
y»»e tft, til# «»f»» •&« .f««ng. wn*' fcXly lBm% mppsmmA 
.«i tot»l ia»l|^  ®f Sim ye«sc m* 
»«•*»»* * fl**- £s#tlSS: %1» l.fW yaiwug; Sfceitiw  ^
fluf- 'WiiglaBi P«wi,»% 
fcyi <if ».:gftlm wtiaii i^wateKwrt t© -tiifir 
— ^.. -•-. jA.: W IMT «ifc— n -Arr ^HrWiK' 'ft.-.- riT'tii 'tfl i« ^'•liMiillTl —' '' -- irti' If* inrii iffl' ^ -
••^ gswi» ymxojg wss# n&^  wsg^ ' «»«b m n^ry -aaWMi# wa iSi^ iii^  
imre bora emmr *ll« f Ijsi* t© ib  ^ of Vkmm A 
of ••till 'iMSia r»fe *©*«. emmls»  ^ otbar# imrm «a» 
doubtedly hewlag l^ «a 'ammmeA ly ttet »^ ifeBaar8-, ttt# Jtewsl## 
on th# O,.»i0 pwr mmt #ia# 4t«% 0(»8t«»d -"Amlhty fy^ gKaa-fc &f*fe®r 
fiw ffioatt*- «a WMt; f»%l«a,. tte-lr ^gl^- Mrt iwlWBpi. 
a«««s wsm mmmt* B® »p^B^aji%im mmimA m Mm mm pwp tim: 
l&Trml» 
• fiajl# I iS.TP»i 'hmmglAim. «tei. r«i sail «««%#. .«« '"wrlsa® 
tmmlm #f sis^  lM«©gl©l3i» mlmim -mm fo«»4 ia th» 
group of rats 0.10 pm mnt of aiao after thirty-aim- "w»«aa 
m tM,# 4i®%» ©rpmi«siily wr<w  ^ ysA  ^ tk» 
maSaals m. tl» •©#» psr awt l#wi wm fSwi tmm 
iwipvatim# « #*iiy »^«4i§ir.' ; At iw 
prodtisticm of tlWB» f^ m^m th® hmoglobts- Tmlues oaly slightly 
l0m»r thaai tl»«» «f #mtrol group. thsy «»re still -wi^ n 
gi-wtt by mmm lw»#tS,gKt«>r« s§ A#' :#lai^ iwi»4©a ©f 
iMi^ lobln 1MI' t%. hmmt mMm%' l^ t Ibe xml^  ^ m iR r^* 
m the ' M 10»i 
graH® per ®ant «»«: fwsaid afttr thirty '«(&$ks, Ho Glssdag# ia liawfeer 
of red blood eorpus^ oled ims obs«rtF@d« Both harasoglobin and rs4 blood 
#©rftta©l#8 mrm ilalaiAwi m th® m» per @«fe zlato dl#t. 
t^ lues in -tibia lot uswAly tinted to dscrsas® aftw thr®»-^  fS-ws i^niffeai 
mi tSm patlm. tor mlw# ©f foar grwas, f»r 9m$. wm'••.mmsMmm-
sorv^ d. A striking thiag is this study was th® faet tisitf tt® oorrela-
ticm b»tweOTL the h»sioglobitt mlu® asd th@ mppar«ttt state of 'BHsll»b»i»g 
mt tSm rmt mmM tm £me^m. :&ts 'W^p wltt 
globln values below gpiEWi per eent, nfhile ol^ rs suoembed t^h th« 
liflssioglobin only eligibly b»loir monml# 1Sta» bloOd c»ll piotur« ©f th© 
«ftimls on osus por g«®%  ^nine was ln f^*#%lof;# 
iENill« bcHsmw ia -AiM «ad lAIMit t%m meks «f^ r 
pl»«ed m tMs divfe, «» awber ms iwt «|piwiii^ % mtll 
aftw to «s tM® refija#*- mm- .i^ptwaatly saa «se»' 
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.#» ilil • 
itsplag tta® first 8^  a»e«ad ,fwftX««i ia m,t% 
mm*  ^M^m mmmA p»i-
mmsf* Warn rmmeti. %b Iwiiail rmMffla. ttosMi-  ^
sslW' -wiA llt!%@j?igi &§ 
«>tt»3P®4 M,tis&s%e!p$lv-» ^Mfc^Wr^jF w swr4fc **••*# »r ^
Th® rats ia. tM .«««a^ - iNwitgwaA t»-
#tB% *«si» -©f ttw 9im^m M. %r & iJ.«t em-
ifcA'Sasi- 0*» f®r «gpBst ,«f wms mm wmk ^^eea^m -s-tof^  m ti»-
®ia® ratlim tte»- im*»- a«»4 4a first IS»- r«^ - «i»i 
ia this seocatwS wmm' Mjm «f'Mrt 
1^% t© ffifi%. gawMs nfeiBft plaoM OS ia««» im%i .W».f». 
fli»M ia gwjp# •«# 'ftm, tm ml#B «BBi ia«p« %& mdmA- Mmemm 
««g«s mA -wi^  food isat 'iul 
. • Uis .i^ pp»4»©tlK® Ij^ irtor ©f th» f«m  ^*«*» iiJ2Wift|i' m 
Wm «ii» 4i«l; ms hy th® mgiml, lawp '^ -feirtettiipt# at 
tSa®» Wfm lis #f ••pp*. fmat j&wBfttffl»t «!Si« fae^ -
tta»»e of i^mm- mymm4, o®«tra« wfeM olm«rmS* 
f««e^  Is ibmtimmA tm ^m- hmm -lAdm %hi#' #%i%' •«!«• «iaaf%* 
ii^  (®®« pamtoool ef -few l}» Wpm ohmmemMm. -©f ttw- 'pp0«-^'irtartti 
sta^ , *8 ©iBldwwittft %y "1^ - ©f• m l^m' mslt »i8M«a ©fHaswlial 
6#11« ta  ^liifi^  mmutf tmmJM wm fMmsO. M * w£tti « aftl# 
©f kaowi fertility 8»l««.fe»4 frea %!»• -afemji: MtWa. tl«i mm: •ijee^  
«t» el8«r«ii l« »»«»'' 'M 
evmipj ^ ]^mi mi mMag# tlw-
rata wera 

m .(40 •• 
. -fartllity »f Bt m, %li» 0»50 p®p zi-m 4i«% w«: 
tes-toii# fM# «l»l. lai l3#sa m •sla« di»t- for Its <tftys, asA t&t 
aia«ty 4*ys «il« tast i» nkmrn h«9gl©feia mliw® .-of f #S 
gr«M' ptr IW «M& »f' 1slo«4 or l«fiwr* fhi« wi^ bwi 
STO gr«a- «.% %M.» t4» «ad ®pp©«ni4 -ttie i^*s» .f«r &l» sin® 
#f twtoi fertility w»r» irm. mtmk ««1©  ^«4 ob» 
g«wsift % m-giaftl mmmt' "teetoliiiwS'tl» sttstams 9y&t#m With 
a^ -ff&ar&am <»€ "tiw pr®-«aH®«trtt# wm plm#®(4 in tlw with 
tlMs »t# to tm listed ftni. ®fe#»rv#€ tl» toy f-er sp»» ©•Hs» 'fii# 
ml# pro'wd Us Mating ®#l«at«i.# 
fim tmmim- "mm 'OhmrmA tteewfh ttasAr g«#tRti<m ^ri®is, -mi •anh. 
litters af t»» .yowttjg*- -mmrskgrn wsight of tl» yewag ia «aeto 
lltt®r <ft«l «4 4»ft igeiffis,i'«sp>®tiir»l.y. Hw litters i«tr» -rwAw®#*! 
t© »»f»a yw]^  «*oh,. «1 tlat^  tto-^ rsA iaM« satisfisstorily* 
!<»» of tte youag aiA tli» it»»r»g« »i^ t ®f fouag ia ©aA 
lltt«r w»« to#©' fi»i tO»€ .pi««,r«sj>«etlmly,at imlm toys ©f ftg«* 
flN& first '«^ »'yia^ t ted •Amm Itet nt* aiti^ d 'r#ftr^  
m. 'sa si-iUfKitt# Isftsitl rmtltm ;^ into l^oh m« iss#rpomt«4 «l»s -ow^®-
a&te- -t# tlsa sactawit -af 0»S0 p«r «attt ef sl»e. tt mt- ol3S«rwi tlmt 
#ii# mM a#t 'iKteiwtpsaitti 'hf m imrmsm ia tfc# amfesr mi .3r«i 
%lo©4 it WkS Jftirttor «te«irwA tMt tl» ,haw>gli«Ais mlwi 
Mttsrmti nogmtl Am Wm sin« 'i(iftr^ u^i.t®' ms r«w«ed £r(M 'tte 4i«t* 
la ti* iaitial -staii## mx heanglafeiB rnMrngm la r&ts r»Q#l-rlsg O.SO 
pbr ««t 'Ol' it mm rnhmwmA 'ttat &r w^mmm mmm 'lifti-
•aa^ a ppoia«ierf- la rat« @f a gi*@ii gro«p m>9. not nlmys ©f tto» ««»»: 
4? » 
1% ills© ©fewrsM that, iwliil® m9ml'vtm,§ 
•thi, "mim of m. -aaMift mt tapr®«« *fca9a Wm rat ms-
w^omi fr« «8riM«s. to slrnvtagi'# ti» of Iroa mM 
mepff&r im a»«d,a tei tstiiii (IS3» 
Miais» efes«trf*ti.im5 ia. »iaMi, 1%- «.|»feiRw4 p«rtiw«% •!©• i.atse#ti.g«t# 'Isiwi 
mttmmb •#f m' ir«» :«f %o «a«t« -priBiaseiag tia© difirti.. 
M»l% »t» wtol^ h h«4. »^a. wi4« 1^  %1m»- 0*i© par -©©at aiaas: 
idi:«t «@@4 .la.. Alt tte r&t« wr® .steir^e  ^
«a tli® 0«i0 |^ .r ««% ..Sitaa €1.#% -at th» iwi' tSa« (^ sjsa^ f^l'W •impi »f 
»f«) msA 'tei re»Mj»A m €!«% af %# tli»y -mm m 
i:pEm 'Xim imns In s^mt- tad 
sp%|r«A' «wr 'iff »ix^ wa« 'Pm* f«4 ewfa&liie^  
0*S6 'f«r ML%. «.44M. ttm m4. Q«SO '{tor ftMni sla®-.* fhx^  :S«|w* 
rate ^©©fiiiig iPtr# awi® ««:r m |»»ri©d ©f monl^ . fh® 
mt«. asai h®ya b®«E m. %•!» 0»50 f#r -efflait zIwb dt..«% far vmimm leugttts 
©f ti» .aai .®liQ».d Tarl«i imgtms mi mmdM* fl»e: «t» *»r». feoo,#®# 
•|a %ii» g%l'WBai.g#4 isElr# i»g«a with -rftiaeA ««»»» %«%%•«»• WmA awl 
mt«r •we-i^  sappliM rt W0#lily r#oor4 ©jf i»»igliti «aS. he«>-
gl«%te mt«fS «9f^ . l^ pfc f®r -«iitoli ra%.* 
fhs #at« si}t*l»®€ in ths## «^ «ri»«i%s mtm pr®«»a%#i la tfettilar 
t&m» t«bl« ¥11 .sliQW# #!»% th« ialtial. mim &f 6»t .g^pmm 
pgfjr too m» -©f Mood, Aieli wm ohmrmA In & imlm rut, wm tesrsftstl. 
•t®:' IS«S -gmm i»r ««• to Aays •« th« irm 
si»B -ttiirt'* At ti» 'tlwBf ©f tlAs «9Sf®-rii»ia'te tii.t» mt m# 
®f -ftg* «a<i l«ti Hv»t imt mmm '^*£tm iay# prior t« ifeis 9xptsriMmi m 
tfe® 0»i0 p#r slaW' 4i«%» iaiti&l wight «i% stsyrfe @f tim 
irm tmMxi^  mm 21® «i tto fIswl w®tfbt After 
A^fm m i»a wfts„gtO gims# 
Iftkl# Mil #hws lii# iftitiftl ml»« mi f »© §rmm 
pMT m* «jr W©©i •©fes@:r»^  ia: « rat ms -SjMirwMWi t© M*:S 
gw«» .ptr m-rn ia .^ y» m h^i. ii»«m safpiieMO'fcij^  sia® 
A% %lw »f "tttis tlil# »%• ms XWI day# oi m.^  
isirt Mt ii*i .for iif*» frier t« this «s^ @rSs«t <m t4» 
•§#S0 jp-r @ert fia»® 4i®%# fito. 'taiti*!- •&% the. s%a*% «f 
feeding «g,f#.3Pl*wcfe mm IM mn4 flxiftl. iwigW a^ s^ r •%»«%-• 
iays «. tlw l.im -mm |S8 ©»»«•• 
St ifeiw •y** -ttot' iiittiiia ^wegJiifeta ml«»' ef S#0 gwmi fi(«f 
100 cm* of itt' ft' wl«' rftftc ms ia@:y«8>ittti %o f*l gytmi -
pir 11^  ©»# ttf- ftleei %-• %i» Iras At 'tt# tiia» «f 
•iBspirfa«Bt i^s rut WM: %Zf .i»y« •©# lai liiti Hi»4 f#r 102 
frl«i» fef ttls m the 0,60 .pup e»»fe: :l4'a# 'iS,#** 'ftt* ^mm 
IBM 'fey- 'rtt-lA ma «f%»r tlNi- fm% mm 
»%»rtei4 m thai irai «appl«ai»t. ®wi fe«w®lo|jl» &. mlm -ia* 
tet tl»' f»Xl, iartog ^hm «a|w«laswb» 
'Ift# Sattial -Breis-Mi- -ef SIS «% thi. s%«t. of Wm f*itsg »spiifi- • 
awt f«ll t© 1S€ *'b tl» (iiai- &f i®3i|p»lffl«titl p«fi«4» 
X jAsw* 'ttofc th» iaitiiil ml» ®«S p"«it p#r 
100 o#* -of- feloiiA- el>8®rw4 ia * »l« »% m# ia©i»««i t© IS«S gr#M: 
j^ r 1^  ««•• ta f»ly #8ys -fey ttai' ir« *.l»©' Ai«t« M 
t^ Swi #f 'this this iF»t *ttS IBf of «.g« «M h&4 liiw  ^for 
^ m -
%m 'iay* prifif to tills «w %im- 0*S© fNsr ewt zlna dlift. Hbb 
at «f t-lMi f««43ag m® tlf gr®*, tei «t 
iim immSim  ^it mm IS® grMS. 
XI «ai XH Mhm tl» iattlal issMogl^ Ma wlwi ®f m4 f».t 
g»w- .pir lOO- ®0» «# fefeai .la %. BmsXm imA m »»l« 
'MM. - f^s «f m§a, mi 'mmk mt laki&k Imd imm MM ptim to m-  ^
r^l»^  •« til©- 0*^  piif' ««at siacs' aii^ . •Wi3l«e .#iww that 
fc«©gl«l>Sa mttt®# lawsftWiA to M«S -aai M«S, gmwi. 1IX> es* of 
4a imym hf -taw. irm. a.ttpfSiwwttiMi #ia» .4t»t.» Wm we-Sflita •&£ 
•ttaa.' mt® wiill® m tfe# ir* aupflwwat «lighfc .d©ttligwis.» 
It m« s^.iaibl« %# ii»»® «tl«p 4«.^ . wilSi 
#1®. twm fm^SMg mi s.ii»# It mm ptopsmi that 
ft, b# fflftd# «!• .»«w cAw s^ %y th# tmiS  ^©f 
•fh» primrf i»t«»iit ta tfc® iawstigstlm #f tmmMMg m.» to 
» l.»wl at "Aleli %l». m x^m tea- tel,«mt#tf wi^ m% t»iag 
t©o t«l# tflf. ttos .psst®.* Q&j^ nivm -««rbo*t«- was late 
"bft'S&l «t#«& rstim t© «» ©xtMt 0.»i0j,, O^Oi' ^mA 0.#G2S p#r .e«t «f 
m i^m. ia tl» ftt®A mlxtar#* 
'leiag jrftts wsi^ iag fi.fty «a<i slstf• gr«s w®r« ®»3,®«t«d 
trm -th# &4^ 1s«4 st»ok llt-tor# «*! fl«;o«4 ia ®ritaps. ©f twe aslw 
fiaA tlw8» la tlk# .r«l«»i mmm ««.©».# -«al *«t«r 
»«»• sappli^ l ai liM.t«* Wm y^ mmstA ©f wlgtot«. hmmgii&MM 
mlws' wsr# wiA# f#r -(wdh wt* 
Has -might sf imt# ia f«A .great r»alait 
•emst^ t ©r i«ri»g tha first i*B«k oa %!»» ©a.ial« 4i®t» 
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& & m tn 
« 
SE •• 
O«0i f»r 'Oeat 1i». hwsgl^ i^a mi's## "ijealiMii j^ apMly to 
l&mts sttfwfel* *i%Ma Mai gr©«i» 0#0S f®r • e«wfc of oad-
ai.wa, i% li&S' astS'i t1*t 'ittaths wmrly tJbmy9 *irimg t&e- s^we-
€604 "maU -m,. 'w&%s wiAoh MmrrimA %M:« Xi'mi. 
•fer «igtt t« feMi w«»l:0 « thi« 
aai -mm ®f "tt» r«iN» ««!# I« 
Ms mmmi m tm& ptr m&eA 
wsim stwitel ltar%tafr» fht f!i^ i;tat»iy «%a% laA ladlttataiBS 
rmt# m- ft #«si%aittiitg, 0»#li |Msr ««»t 
#oawt»ti 1#»« fftoi, »h«w  ^Iwsr mitt#® ttei 
sf -to# sw® Mitsfe rmmlmA m>-. -aMigti o«,&A» .ta tlMi 
il#t. Aft ms t# ift%a m -tfe# toas^ -
globis, «rls«fc«^  «pn» f«p»#a9'ti'Wi 
%«iiaifior 9$ r*t» flhwa tte, wtssaSag «pt- Ctwea%*fi*» -isti*') « a 
#cafas#4 '«f ratim vliin-^  wm 
%© «ii^ b«te »f psr -«at mi . fiaai#' 
•tsw-r# ©aepirtti •sisi.isr trm a groaf• -ijf i*ats 
'ifctsh ©aly ^h« 1»s&i m^%m. iftttoirfc MAi4 -eabteit® «ad toip%' 
ms t^? the smm &» tiW' 
•fl# fswdlayg mmr * f«rio4 ®f fow wsb ,^., Afc 
tfe#' *toii of tkil tSitt# tlwi' i^wA'S had r®«fcefe«N4 %l» iftg# M® itoy# i«4 
toi 'iMwm m tiM> it-»% f©r '-wsw# asa#' 
«. gr«p» ©f f«# CTst#-* 
'IPewg ;ie«ts iwr# s^®3»<s*«4 'tew»%y"ftv« 4ay# of ag# tr^ m th# •©»• 
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M  ^m •rf m 
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&t ttftlsiw tMloirl#® tn of sSae -mi #1  ^ailli-
pfwi ta ImB m r^n mmrimSi i%a  ^ wmimm ia «»ppr#»«iag tim 
rt-s#' ®Bii' oi4(t"'hfi.lf boiii's. ©f Mai slae-
Itoiatm sfeloriAf 4a sr l-®«s»r -tfeia feis 
^«ct» !«•»#• ©f mX t^im «p to 
latf-ilippMS t» lm$ m* ©f :so1ati« i« ^ t1»r tima. 4istill#a mt«r -(^ losui 
im i^ fi^ tsiag  ^ m&mmA ^  tii#- ila# 
-. /A- llHlirriTT IBMI'W "Minil it Mrmli mS l^ lil  ^l^ft •!>! ti'lf Blhl y .MIMB' -g --*- '''Lb ^  — •^- > (fc |ra •III S[rEI I^ SSEXl^  ^ 0C J.B. &JL00& 
a«TOnpaNi lAm tl».. mt ms i«»atl»toii#i. lAtk. fwar of aarim-fafcl 
0ee ©»» #f "mlgk% «»€ aiil1Lip««' ®f «iA©iaB ©M.©ri^  t» 
,|»S m-rn «f mm  ^ i3aja»t#ll sttl«%«a»ously. - •©«• 
M<m ot^hMat to fe,l» m,m^''mB mM mm- m&. hsmts aft»r 
til# i^ss# of littft- miimirn* «il^ ly Ima swrite l^ (^ •.#i 
pir .5  ^gi««« ®f tei!% witglife) -maA' mmm MlltgraM- of ealelm ohlori&i ia 
1,8 m* «f •oiatiai Kiwt- .«a-far rli® mm. v&i 
homta 'tom^ .«m« » -IshRs »fe%iti»irt. «4fe -jEttestliiniia «fc 
tt* rst« »f I^Xip'ws p»r ICW ,@wwi' #f 1©% wight* ' 
tyfyi lii-^ gMK MBS- wa&ut 4^#  ^ i£wv^' ^QO 
p^M®. of l5®% ttai •fl» «ielay»a % subeiataaeous #f 
ifila'fcHieA Si 'nwfcB: ^waefc 1»»8 m hmat extA 
<taE>S' Bittiflp' Itlii ^sit i.%' 'W&s 'Ha teinf it Af%(^  Iste- Itos#* 
ftla Ifflrtieat©® tiwt «» .toMI»l"fei^  *as mS »hor% diirfctioa#. 5 f^el® MSfZt 
•ait© :«to«w« ••^t « aat^r &t wSjaate# msterrnmrn ia ^ia^, » timl 
flt-^ l^ •^ ••mmrn^t^ ae.y »M%a» «. SiffWSSW Ot 90B»S#»3^1>1# ia. ^hw 
« i^ur- m.%m ©kteiaeA* 
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Z 
The effect of *i»® «Brliomt« on hemoglotoltt wi mA. o«lls «f 
m% blood 
Lot Zino intak® Initial Initial Pinal Weaiks 
no. per c«Bt I!b. Hb. H.fl.C. H.B.C* CQ3. 
g?ns. per ©a®, pitr silllions jsillions ration 
1(X) ce» 100 oc* p»r <en* vm* per Ott» »• 
1 0,10 14.5 14.,f S.4 ta s» 
t 0.50 IS.9 10.2 8.6 8.5 S9 
S 1,00 Ma 6.1 8.S 6.6 12-16 
4 1.00 13,6 6.S T.8 6.S 10-16 
S 1.00 IS.? 6.S 8.0 6.8 12-16 
«• 1.00 IS.S 7.8 8.1 5.8 10 
f 0»00 14.1 14.1 7.8 8.9 M ' 
S 0.00 14.6 15.1 •mmmm. m 
m S$ m 
mhtrn II 
BiwgloMm &t ame»% a-itdlt fyu&Mt m%». 
Iftt Kesioglobin asttoglobin H«aoglobitt iMioglobin. 
M0» onae mtek (lay hetora at birth mft vmek after 
before birt^  birth of of Mrtfa. of 
of yomg. youag. r^ »g. 
I5ias»p®r 100 e#» 100 w* IflO «#• Ipai'Apsr IW o«.* 
% M«0 12 «6 u»o 14 «4 
M 14*7 IS.O 1S.0 14.S 
s U*6 11.0 10.0 12.0 
Um4 12 #0 U t S  13.2 
«• IS ,4 12 #0 11.4 IS.S 
S X4.0 13,5 15.6 17.0 
f 14,2 12.5 12 .S 13.9 
i 15,4 14.4 12.8 15.0 
AT# M*6 u^e u»z 
» 64 -
Sabl© III 
Comparison of weights of rats nJjioh reo©iv#i ©•» of mine «ith 
weight® of rats usiiioh r©cei*(ift tlwi fefcsifel 
ration with no add«d tini 
iRt Initial W»ifht «ft«r Weight 6ft#r l«ight Af%«r 'W»iglit «ft«r 
Tseight, 1 mo* « 2 jao. oa S BK). c®t i m» m 
diot. diet. 
grams graas gr6»s .srwf.. 
Zino Group 
mi m 104 Its- 2SS m§ 
wds-t m. 172 21S 204 
m 70 lis 151 141 
mRx ti 7Z ISO 158 171 
mi ss 92 ISO 159 165 • 
u 125 212 220 SIO $6 90 140 130 158 MRz s? ii' 12S 148 1S9 
it es 12S 129 140 
W<?2 €I m 170 220 206 
W| 106 168 • im 170 
w 44 106 184 213 240 
m 100 100 250 SQ2 
M m 120 224 297 ggg 
m 144 wm,. I® 
• » p i^paart;. 
"• "SB 
m 
Wm4 of mts is i^oh rsoeiwd 0#50 per cent «f ito®' im 




Di«t AT* 3»» «f 




100 li 1 .^* 1# P'WM 
2.0 Zlno 
^«t 
f^f ® %s« S«S grsBS 
•WmW 
Bweglebis values of rats received 0«S0 pKp mmA 
#f iia@ to the diot and rats utiiioh rseeiwd tfct. 
basal raticsi -sdth no &dd«d siao 
1K% UlaoglobiG after H»Bioglobin after 
»© days oa diet ICX) days on <ii«t 
g£i»i* p«r m* 9Kiw per X<30 m* 
, . 2S2» Plat 
g*S , t»0 




W<f2 8.5 S.O 
@•8 10  ^
W5gg «•! 7.8 







wm^, ' IS«S U.7 
sff •« *% %ht8 tlffli 
f&bl# 72 
Co^Lrisoa of blood sugar and nrimrj sugar values of rats nfcii^  
r«ooi'v»d ©•SO per tumt of &xm In the dl#t «ith mXu«!# 
obt«.ia®d frosa rats l^eh r«c«iTn»d th® basal 
ration trith no added sine 
l&t Blood sugar after Blood sugar after Voluias «ri»» tfrijsusry sugpap 
§0 days m &i 62 days oa 2ta eoll«ot«d in saa l^e 




 6F*M.-8A.M. eolle«t«d fasted and tm- fast«d but wx" SBeEe-wSlieM* 
an0sth9ti2«d) R3E®ssthetig«d) 
IK®* 3.(^  W&im P«r iC  ^mm m* ' '  
3  ^ 99 2S.0 Ims thm 0«3|£ 
wo«l 124 80 18.0 lees ^imn 0.}^  
w% 151 82 1.0 O.ljg 
mti 14B MtX 2»6 0.2  ^
mi 138 •• 1.0 0»1  ^QSz 127 01 12.0 less tlum 0*1  ^
*% 116 100 «• 4iM|r 
W?Rg 153 96 E«4 0.16?S 
mz m 108 ss«o lass 0*1  ^
WSLB vNfm^ lao %m 
— — 
Control (Srcwp 
M 4«S l#«s tlwa 0*1  ^
n us s*o l»se them 0«3jC 
so «»s 0.3  ^
wm — 
— 0*^  
w 
in bmmglohia. -mlus ni iNiigli% isliliA, 
of th» 0*i0 pw iilxm 
*i14i 0*50 per ««% of ij«i 
Qso vm 100 4ays #f «gii mA ha4 b««a m &mM fir mm% #l»® 
at the ti^  %wm suppl^ iaent ms 
HeAxt SlPogloljlR gma& |)er 100 e *^ 
s/ s/m 6«9 im 
B/u/sa 9«6 22$ 
d/zi/m 1E.0 
S/2S/38 mf mi 
• ft » 
fable fill 
in he»t©globis wl««r aad wei^ t whidb, foUovrM tlMi 
jiB^ples«mting of th® 0.50 jw oeat sine 4i«t 
«lth 0»60 p«r e«at of iroa 
Wig loo of &g;0 and had beeist 75 dsys oaa, the 0#S0 
ii4km» 61®t at tim ttai irm av^ismnt ^ms startid« 
Date Ismglobin grams f»r 100 m* fivighb, 
B/ __ _ 
i2,s las 
5/21/38 X4.0 124 
B/28/m 14.S ISO 
•, f§ m 
mwrn m 
ia h®BK)globin value ftiBi weight whioh f ollois«i 
8u|>pl«aa«atittg of liie 0*g0 p»r cwaiat aine 
diet with 0«S0 p9f (Ssmt ot irm 
 ^ms 127 d&ye age aad had htmk 4»f« m 8#ii ,p®f ®*a|s 
sSzm di«t at the this iron, wm 
X t^e 'Wm^ahSm wmt .liO mm^ 
B/m/^  5.0 2iB 
6/ 6/38 6»2 20S 
6/ta/SS 206 
6A9/^ 6» 20S 
6/26/S8 8.3 196 
T/3/S8 s*s im 
I/IOM 9.2 IM 
Xt ws tteS i&iit ft 
n « 
mmrn f : 
Jto hataoglobto v&lu® aaad wigM; f©il«il«wi. 
#uppl«SffieatiBg of th» O.BO j^ r e«at «i»@ 
di«t «ith 0«§0 per e«xit of irm 
flidSx  ^
sino dl«t 6t the time Iron ms started. 
mt0 a^sieglobin grseas per 1CX> oo# ©r«aii 
^ ^ 
6/6/S8 6#7 200 
6/12/88 7.3 got 
6/19/^ 8 9»0 204 
10*8 196 
7/3i/S8 12«S 20K 
7/10/38 IM 198 
mOrn M 
itamges In hj®aoglobin aad wigltet; tiSiieh folteiiii 
the suppl^ sioatlng of thj» 0«S0 per sent 2l»« 
di«t iiith 0»50 per tMnxt of iron 
ms 160 days of api ha4 bem 145 on the ©•BO ooeit 
sine diet at the tiiae tfc» iroa euppl«Ment 'wm started. 












®mxxgm In hssoglobia value sjid T«»ight ®feioh follpwi 
@uppl«:nmtixig of th« 0*50 per cent sine 
dist with 0#S0 p©r o«B3it of iroa 
wm ifiO mi %«« 14S iif t m 0#  ^pir 
zim di«% ttt' Msm^ '^m'%mm sapptemt . 
t^s' Haratoglobia grms p©r 1<X> #i* gWM. 
7/ S/S8 afs 
7/17/08 I0«g 255 
f/z4/m 1S.8 26$ 
•*-f4 *• 
frtil® UU 
©# Heists of rats '^ ileh r«c®i^  j«r «»% #f -m3^w» 
mAm ttMsfh rmsAmi. ''^m% 
Ydth no &d<led cadDStim 





wight, I lao. m Z sao* o£i S mo* «a 4 mo» 
di»t. di«t. diet. 
gr«M . jqraK»- ©••aas ^mm. 
Group 
WS% 26 so m IM ISO 
wj%a S8 74 120 im 178 
28 5S m m M»(l 
*#1® 32 85 im ISl 
Blj 3f 80 & 104 
37 74 02 110 142 
W2a 43 72 112 im 180 
wig Si 66 m 121 136 
W%s 87 68 100 lU 134 
ts% SO JWPW •mmm: •• 
Control Grot^  
*|, 40 urn 1.6@« %m 170 
44 106 184 21S 240 
SS 100 190 2S0 302 
40 120 ^24 297 m 
MM m 144 ^«- tm 
"dje "t'l'MKIili^i ("¥'ll'i"i''l'1|ii'^tf''  ^^  i^Fw^QBPaEPr 
'WmA -rf »%# rawi-ttsil^ •©*Cii-- ^«iBt «dP 
'W i^oi 'in A«% «ai iibiA ;f»t«iw| 
l««»i rfttim witfetttt »<id«d ea i^nim 
1©.* i«%s la«^  ^of Ifea« At* jew* gsmx pwe» 
«scp»rimnt i»on»vsm& rat per daj 
it stoek 
ration 
3LO0 %2 %®» 10 gmas 
# 
mm 
il '• i' Wl #4#' m^m •f f ^mm 
.M to 
|m# '^H#' 
<n ot oi 
• C i„ • 
« O M ® ©1 
tiM' UmI^ ' Syt 




l»S ll l>« 
il 
I-* 
M M M M I# l a  I s  M M '  • "  
O 
iMf M" .|Mt> t4 to M) 
•  ^ 4. • o •»! M <g» « o « 
Ibljl 'iidt 'iMft' 
«t IS P »a 5i P <S| 
^ 
•«» S» O » 
• # 4 f 




# % It # «r p 
« H 
H» Iss M « 
o i 
Ho 
i .• n » Ig c 
t: 
1  ^£& If #*i 
PI 
si? 
*1 » p" 
«»'  O f # 
* %l 
m. 
blood sugar and uri^ trf mpi^  ©f j«s4« 
0*C  ^f#r  ^ la tte 4i«t 
• . -wl^ fc; €ii»fe»ta»4 fr» irM f^e 
Ite basa.1 ratim with tio add«d e&tlEaitBa 
i^ t lX<»i 




«ig8» p»r IQQ eo« 
Blood SBigar Rft«p Volxsa# «ria» 
62 m M mWLm%s& 
diet (animls SP.M.^ A.M. 
m-» 
«aw>sthefciMKa) 









































lew « 4»i 
m 118 « ••• S.0 
w . 9S 6*S 





Ute «ffli^  of wri«i»s «kI^  «)iniai»t«n4 If 
8%erai^  tube up<m hdfm&gXoblB. md %l.{3«€ 
mrpiisclm of the «idt« 
Kat S«ie t Cemo^ntrskim of a»®- » B«K>» s 
ao* and $ mlt gl» l^a  ^ S'g^Ma iM*. 1 '^ i 
iMii#%«" iaitia teu« m* «a|%iar *«&#• wmtrn t 
$ tgm* pap •tlaitiftl »2 brs* tftfbnr 3 
t 100 C0« 3 i»fi« f 
' .-s- •••: » tlQO ae* 1  , • • • • •  ' t  
1 IS«S 1 I S5*0 t 1 
-8 $ £00tloQ*Z l^^ (70^s«2in) 1$«S t 10*14 < 23*0 t 13*00 t 
i # 147 tSeo *2^04 {6SE^8.*2 )^ 10.0 t ««a4 t 16*6 s 9*06 t 
f lSOjEeo«^^9!4(6Sags*2 j^ »«4 i 1 2t»i i 11*92 t 
s 9 ^Oilcei,Zs£Q4(§Smgs»Zs.) lt«S s 7.82 s 21.0 t IUZ8 t 
6 i$ a40i2<»9«0i0l3(2<;tei^ *0d) 11*« t 10.8E t ie*9 s 12*69 t 
7 « lSOtlec«CdOIaCl€tegs«Cd) 12^7 S Bm&S t 15*2 i io*os t 
8 <? 12gjlo«,CdC%(lQsags,Cd) 18'*S t 8*99 t 16*8 t 12*10 « 
B 126il#5co»C4Gl2(lg *^Cd) M*i i 10»$X i I9«i t 1S.17 « 
10 if lSOtXoe«OdC3.£(lQi!tgs«0d) 16 ,0 t iQ^m t 13*2 » 12.2S « 
11 * 13Si0»8oe.04Clg(@mg8.<M) 1M*% t 9*66 t 1S*0 » 12*70 » 
U 120iloo«ftatS04^ai^ s»Be) lg.O s 0*68 * !»•» t 12*(^  ( 
IS <f liOt2too«B»S%(Stegs*Bei) 14*8 } 9m98 s 1S.0 i 10*64 s 
14 # lS0i2oo«BttS04(S^s*Be) ISa i f*n i 18*5 s 10*16 i 
16 •1 18Sslofi«BtfB04(S£^«Be) I4«i t 9*76 t If^ S t 12*08 J 
16 $ 1@OS2O0*B(ISO4(13E!!^ S*89) 14*6 t 8*66 t M*0 » 13*28 s 
X?  ^ li5Ot2oo»B»SO4(l&eigs*B0} M*8 X S«SS t 23*0 t « 
18 « lS0ileo*Se304C^s«B9) 16*2 s 9*m $ ifa I io.ao 1 
19 $ ISOs I #»• mt«r caily 14*2 s 10*39 1 I4#i t 10«S0 t 
20 $ 1081 1, «» mter oaly t 16,S t —> — } 16*8 iiii!m www '9' 
.» 79 -
Hood sugar ob&nges produced 8i»o ohlori4e, «lao ohlorid# aai 
gluoos« «ad gluoosd ftdnisistsmd stomoh tube to thm 
t&stis^ ulilto rat imd^r nmtbut&t esmstheaiA 
Sstt Substmoe Volmm of selit* Gl««os® Glueos® ®Luoose Gluoose 
m* adaainis- tion md ssgs* fflfg# l»!r Eigs» per iflga, per p@r 
t«red of diasoliitsd 100 oo* 100 e©» 100 oo« 100 CO* 
siibstmee s.d~ after 20«- 1 lxo«r 2 hours 3 hours 
hour f^ at After m,f^r after dos« 
(sonimXe dos« dom (anissaXB 
not aads- (mnijsi&ls (animals asQsths-
th©ti»»d) aiiesth®- aa»sth®- ti«0d) 
I ZaClg 2oe»($0 ngSvSn) 1® ISO 16f 
z toClg 3oe«(50 sags»2to) 80 m in 190 
3 ZsaClg X>oo«(60 90 130 iss 210 
4 Z^xOlz wd 2oo*(3Q mga.Ztt- lOS 140 im 263 
Gluoos® £50 sig$. Qltaeos )^ 
B ZnClg and 2eo*(30 sigs»;to» 109 157 ;W H.D. 
Oluoo  ^ 2^0 :mgs« Ql\i0ose) 
e ZnGlz sad lee* (SO 89 W& HdB' E50 




2S0 sigs. @l»Qose! 
96 157 H,D, 
8 Oluoosd Eoo»(20O iBgs« m lis •is* 
Glxiooso ) 
m-9 Sluaose loe*(SSO sigs. 
Glacose) 
8S %%§• 
10 Smthat&l 1«$ M«(4»6 S|g8« 
iajeotsd 
97 m m f$-
H,, Mtatel I.»S 0««r{4»S 3^1* WM m m 
12 l^ sibutal U3 90.(4.S ?ags» 
Hesratait^ l) 
m SB' fS »*»• 
'W'm'&m ss a» -Artsisains.'biaa 
- m 
XS. 
In biood sugar Sn mriows intersmls of tljis® after th# 
•teinistrstioa of bo?yllina sulfS&t« by stcraaoh txib» to 
the faj3ti»g wMt« ra.t rmder n«^ut£tl anesthesia 
Hat Substance ¥oI^!EJ© of sclu- Olueos® Glacos© Mmmm Gluoosa 
no» at^ainis- tim aad isgs# ags. per iags» p®r ag§* per mgs* per 
tsred of dissolvied ICK) co* 100 co» 100 oo« 100 ec. 
substsBQc© ad- aftw ZO- l/z hour 1 hour & hours 
^aistared h<»iy fast after after after <ios® (aaimls dose ds^s (aKtimals 
not ajies- (anismls {aata^ss anesth®-
thetxaed) enesthe- meatte* tls«d) 
• ; , , ti«»d) tl8«dl 
1 B®S04 (9 mgs* Be) 94 94 — 
2 BeS04 Ico (S B«) 90 66 ,.neMw 
S B«S04 %m (9 Be) 8S 6S 113 o«i> 
4 imo4 loo (0 rags. ' ^ m 
5 6eB04 Ice (® i^»» B®) 109 *»*»• IS6 6 BeS04 loc (9 ^s« B0) 69 MtM*' 141 
7 B«S04 (S 3S^S» B#) 96 • •WWI 14A 
8 B0SO4 Icq (9 Be) 8S us ISO 9 B#S04 l0« (9 B#) 82 izi ISO 
10 B®S04 loo (9 ®gs. Be) 83 WINW m 14S 
11 B®S04 Im (6 ags. B®) 90 iOO 64 
12 ^04 Icc (6 ags. B®) 100 9»wW. I0@ no IS Im (6 mgs* ai) BZ 100 89 
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tt# 0ffm% mt S«lf«rio acid stdminlstered hy eiicmmk ttti» iMwi 
bXo«i iii^ ar of th@ fasting «4xit0 rat ^wttder 
mv&thesSM 
VollBSi® ©f Initial bloM Blood sugar Blood sugar (ags« 
BO* solution and su§Mf pur (jsgs* per 100 per i€K> oo«) Z hrs* 
eommtr&tiim 100 «©•) after do.} 1 hr« &ft»r iwld 
«if aeid given 2C>-^ our fast after giving (miimlB en9sth»-
{eoiimals not acid (eaaimls tisad} 
m0s^0am4) 
I I m» m l|gS% tm-
a % m-'* m mm ii m 
1 z m 105 
4 1 mm m m ••m lyis 
i X 00. m H2SO4 m 'lii m-
t 1  ^ tm 1 -^ w 
mbU mi 
Ste of sulfuric mM it^ teiistered stoaaoh tube m tte 
hmoglobia aM nv^bmt blood eor|>useles of tlyi 
^stiag wUlte mt 
mt Vblum of 100 ®8s,| S»S blsod 
m>* solution {K* P®* 
and conoea- • • 'iaitial '' 'fSaS 
trati«Q of after 20-hour Z bmm affefkr 20- 2 hours 
acid given fast (osiimals Mlmr hr. jRstatt later 
jwt aaesthe- (ajximl# (aaisftala (anissals 
tised) sKssthe- not enea- anesthe-
'IbetSjswi.l ti£»d} 
1 1 m* m 1?*0 X0  ^ M*m 
Z 1 ©©• 21 H2SO4, 16 «4 *^6 11*48 
3 1 00. 2H IJgSQ  ^ »#S I£*M 
4 I m* m %S% 9*74 ujm 
• 'Si: •• 
Wtwji i^ch aooagif«i.aled ••d^nistrjrtloa ©f 1. m* 
,SeIS©  ^ .ii©M'^ «. «&atainiiig 66 fSssgfela® 
»i»r ambutal 
Iaitila.1 blood Final blood Iftwr* « r^ aise ia lilodt 
sugar («nsa~ sugar ZnS04 mffw 
sethetiaed) thetised) »gs,* p«r 
lags* por mgs» per mm 
WO ©«• iCK> 9@« 
% m » 1 %M 
i m .'tS X80 .1 m 
t tf© lii t , m 
4 »©' «§, m t m \ 
S »1l m ' t m 
AXmSS f^iS 
• ig 
"$&mA SBfW «lmng®s whieh aocoEapaaidd aAaiaistraticKk «f I m* »%. 
TOtttainittg 66 ii^ s» 2n i^ th sisultaa^sa  ^ inj®oti®a of 1»S ««• 
of sotaHon eontsdnlng miyiE  ^a^mata of CaC% 
&8tlng mt« under nesabutaj, wteethesia 
"itigltfc Ittitlol blood Piml bloM Bmrs »ft#r His# M %«• 
aoi. grarajs erugar (tmanes- sugar (anes- dose ZaSO^g  ^ blood C&Glg ia 
th©ti«©d) thetiaed) 1#6 
p#r nga» p&r iags» per 
lOO ««>•• too &0* 
1 ISO n Uf i S0 # 
Z Its W- 111 t m  ^ • t •-
n 160 m im t m' f«S 
4 iSO n 108 • t m s 
s 180 m 129 t m . .S . 
i liO m 114 t m m 
f ISO « . 'WB i m 
s 1  ^ m 117 t W- » 
t m ISO I m ts. 
m •p® • m- 13S i m IS* 
•• iuje '^Stt «# ©aasig. 
H i^S «ugftr ohani^ s tiiioh is^o&ap&aied A^sdniatrsttim ^  1 
l3aS04 solution eo&taining 6S xaga. Sb to lasting fttlw 
1'«<S' mMme ••sMa* 
istratim of 4ob» ;^ iS4 
aa.t lal^ t Initial blood Piml blood Mim ia IN^s* XMttabtitftl Ju. iMiiiia Mi Bin •'iifc tUi sugar (laianes- augar (aii8S« blood ia4»«t9d p»r 
th0tiRe4) tmtimd) iw®8ttr 1€K) ^s. body 
Esgs». per rngBm •p0r age* par weight 
tm m* 100 &&, ICX  ^ tt9m:-
1 140 m, 161 m 8 
Z ISO m ; lie .. :m g. 
S 190 •M Mt it. 5 
4 180 m ;  ^ .  m m S.S . • 
5 ISO m.. m 
6 180 . W - - m 
•* '&$ « 
sugar changes Tsiiitsh aooospaaled a j^aiaistration #f t #@# 
solution ccaatainiug 65 mgs. with $iBuXtein»Qi»i 
of 1#S oe» of Bdlutioa omtadniag wryiag #1  ^
0&al|> to fksting mts \md«T sMsbuti^  aaesiihwsJte 
let% w»i^ ' Initial bloei blood -ia 
a«» gfWWl SUg&r (uitt8Zi§#w- sugar (mmsf* %io«i 0«pif • In 1*6 
thstis5»d) thetised) 
lags* iJ6«r *g0» per 1^  ««* 
IW ee« 
1 m it # 
i ''Hi m •y«f « ©• 
S .!» m m* i. 
4 ISO m i2i t 
s. 150 it m 
i 150 m S3yi 4 
f ISO m i 
# m m W s ;• 
t 160 01 10£ II ® 
10 ISO 100 tm m t 
11 150 .m • IIS m ., -m 
AH tlxmt itotemimiloas wr» t&«k I«S Iwans 'iyffcsr afciats^ratlm 
of do«e SaS04 «ad all aato^#. irer© &xi0^^MmA »% raebi ## -® 
)a(^utal per 1<XJ grmm* 
litHii '^ 0.% 
'Ittwi ®ffeet of timasr of th® final detsrainati csi, the ©f 
and sesount of C&Cl^ upon the eltmjgaa j^odaced in the 
migar by 1 oo» aaS04 solutim ooat&ining 65 M is^m. 
 ^fasting rats 
WsigM laiti&l fSaal Hotaps af- Rise in 
;BO* gs'ssM i blood SttgMP bleed eagter ter 4o»« blood to 1*6 btttel 
sugar 'mm P9r 100 
iags» per 
100 es* 
i 190 if lit  ^ 1«8 •if 0 4 
t 190 
. » 1Z9 1*7S 0 4 
» » m 110 1<3 f f.» 
# 3» m '!» if t € 
s: m. 1CX5 'W , ^ , trnm m i S 
§ m m %m m. f#S s 
f  ^ %m i^ i • « 4 
m 
1 
ttf• l»«lKi4#f «? * fiwl#. mt «hlA 
• -mmimA m i^S.#fc ««tftiii.l^  ••©(»% «jp «lw|-. 
ms 115 d^#- «i;. iiitti' atasty m S*r ««»% 
sine di9t» 
Hot«s of obe«nr&tioa 
S/l7/SB dioestmis siaag® 
S/lS/SS dioestrus stag® ' 
6/19/3$ dioestrus st«.g« 
S/20/33 dioostmis s'te.g® l^ is feimle ehorod no ossts^s rbytim* 
S/Zl/S8 dimatrua stage; weight 1'^ grams 
5/^ 2/^ 8 dio®stru« stage 
S/2S/58 dioestrus stag® 
S/24/58 dloftstrua stag# 
S/ES/SS dio«stru8 si^ e 
$/£6/38 dioestjnis st«ige$ -might 159 gmas 
B/ZB/M haasoglobia 12*5 grass per 1CX> oe» of blood 
s/29/38 TWight 16S grasis It was grossly apparent that this fisaail® 
ms prsgE t^. 
g/3V^S weigirfc 105 graias 
6/ 1/58 wsiight 16S graaej hemoglobia 9»5 grams per 100 00* of bl®erf 
(lot© - Thar® ms m siga of parturition to aocomit f®r 
*»ighfe dr»p») 
6/ g/38 w&ight 146 gr«msi hejaoglobin 10»S gr^ aaas per 100 ce« «# bleo# 
6/ 3/38 weight 143 graass 
6/ i/ZB imlght 143 graimsi h«gm}globixi ll»Si grams per 100 oo* of blood 
6/ S/S8 "BBlght 147 gy«ms Tagin&l astoar showed dio«strus 8tap>* 
6/ 6/^ 8 dioeatms st&g» 
6/ 7/S8 dloestrua stag® 
6/i0/38 dlosstrus stages ifsight 154 
6/lZ/SB haasjoglobin. 14*2 grams p«r 100 eo* of blood 
6/iS/|i8 weiglit 164 grisras !Bii8 feml© looked to b» pregnsmt^  
6/17/88 •waight 166 grajae H«sorrliag® frm the mgina ms noted. 
(ifote « fhis was a lypieal j^ythrooyte «ig?i of pregnasey.) 
6A8/^ 8 nwight 170 gr«as 
6/I0/S6 weight 161  ^ gramsi hssioglobin 8*3 grams per 100 oa» of blood 
fhis femle ims s&orifieed this same dt^ r, 6/19/^ 8, &s it ms 
apparent tti&t she was vmder-goiag resorption of l»r young* 
The uterus and its eoatonts s^oired* Eacstminatioa «ho»ed 
the tissues to be in a {^ Ktliologio emdition* fhn embryos 
•«ere is wrioaa #tag@#. of d®TRslopsent, lyppiwmtly diaatli 
a»d resorptioB laitea place at -mrloM ptrtu *^ 
Htotogrftgh I}.. . . -
m: 00 mm 
mm II 
.firet©*®!, mf th# reproduotl*® %#fei.vior of a iittale rat •Aimh 
rmmi^ w  ^ m. diet ooaiataiag 0.50 per mm%. &f aina 
Wli ms- IIS. aetyii-, »f ««. moA MA hmm nla#% m tlit 0#SO |«r ««»% 
tltto 
I^te Motes of observatifW# 
b/IQ/S$ -might 125 grams ^  
$/Vf/M ft'o-o^stsm# stage The feiml® was pla®«4 Im a «sg« witli. a 
fertile »1@ fnsa the stock colony.. 
Vaginal ssiaar shxMed early oestru# stftg®,; ¥iiit 14i«r« m» a© 
sign of mating. 
b/Iq/SS vaginal sa@ar shersaA larg® nmbers of 
5/20/38 Tseight 126 grams 
S/26/S8 'sweight 131 grass 
S/28/^ 8 h«t!ioglobin 6.S grams per 100 00. of 
S/29/S8 i^ ight 13S grass 
5/SV^8 i^ght 1S7 grams 
6/ 2/38 wight 140 grams 
6/ 3/58 h®Kiorrhage froaa -mgina (erythrooyt© ii^  «f 
6/ 4/S8 wssight 142 grass J hesaoglobin 7»8 grra® per 106 «e* ©f blfiei 
6/ 6/38 weight 14£ grams 
6/ 7/S8 wight 1S9 gramSji! hwroorrhage frcus th# mgim 
6/ 9/S8 wsight 1S6 grams 
6/10/38 wight 1S6 grsaas 
s/ll/ss wight 1S6 grSBis 
5/12/S8 hemoglobin 7,7 grsaas per 100 oc« of blood 
(Hot« - It W.S ©videat that tiiis fensale had 
sorption, aad she was isratohed by the vaginal t«Iaifwt 
for earliest resuaption of th» oestrus rJ t^hia*| 
6/10/38 dioestrus stag© 
6/17/S8 pro-oestrus stags The fojimle ims plmmA ia a «g® mth m 
fertile ja&le of the stock coloii^ . 
6/10/38 Sperm cells wre observed in th® vaginal saear. 
S/IO/SS wight 142 grasasj horaoglobin 8.5 grass per 100 at# of blood 
6/20/38 Oae-half oubio contimetor of fleshly prepared itoiMtt oil 
•was givm to this femal® to iasur© sufficienoy ®f irl^ wln E. 
6/22/58 wight 145 graras 
6/25/SS wight 148 fjr&xas 
6/2G/58 woight 150 gramsj hejno|;lobin 7*5 grea# pefr lOO #©• of blood 
6/27/38 One-half cubio o^ntir^ tar of frashly pr#pHr®ft ^«B,t gona oil 
ms giv^a. 
f/ti/SS wight 150 gr«« • 
f/ I/IS wight 153 gr«Mi 
91 • 
mm u 
7/ 5/%® umight 163 grasas Hamorrhage fron tlfc6 wgioa 
tills ms pregnant (•rytharoeyt® si@!i)« 
?/ <^S8 baaoglobia 8»8 gr«ms per ISX) oo» of blood Itois 
ms r«m!vw& te uhmis^m ia !u>p@ iis» #gus% & 
7/ S/%8 BsjaorrhRge ecsxtinued frm the vagina. t»ight liS 
7/ 6/^  wight 164 p-ssisj h®sorrii&s@ fraa vagina 
7/ 7/SS weight 164 grams f Iiumorrhag© from vagim 
7/ B/SB tipsight 164 graiasi hsjaoglobiMi 7»S g*«as per 100 #B* @f bleeif 
 ^ tstm -mglm. 
l/ 9/S8 wight 1S6 gmsg th«r© ms no evideacNS of 
7/10/^ 8 hsBiogl^ biJi 8»2 ©pams per ICX) «o» of blood 
7/11/58 wight 154 grams 
. (lot*  ^"tito slwrings  ^ it ms 
ttotioed that th» be^Qglobiii r&lms improved# tti^ globia 
oa was 10-8 «iid on it w&s 12«€ p«s par 
iCW «• 0f _ 
0tJ3t 
i  Im jl>»  ^
3§ @  ^a m  m  
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mt :maA ttai' ^aarfb«r -iaat, iii|i|s8«r«w» ®f tmm 
: A'iiit @«iO piar mt siasf' 
Warn m mts r»®#i^ p«Nl #*1®' 'pir «tet: 
«!»• la ti»ir- of tl» «i*S* 
»48 wM«h rmmi-mA m- m&ksA ii»e ia 
iisi«ir aiet. Th» respectiv# of Hsm eiximSL* fet Itoi %m gpEMjEpi 
•AmttA sim fi»5iis.g 
Ste differ®no» in tb« ^ ight of la th® aixx# #ei, %tMi 
proup® ooald be only i^o i^ally ftpsi^ ted foa- by i« f«Ni: 
isms^ i^m ia tl» %wb :®i»- 'i®Bi 
'ibis «f th# i^HKsNkii ia 'gr^ wf j». 
ftflw flftsy «ai %M# iMUt^ '»»% fmryiitt' «J^»r I<XI 
#B^s m tM.s si» w ttf 
sine> 
fl «b(3mi 1 '^  ^mwtam % -asdbi' 
had reeoivad O«<0O p«r aeat sine tor titty tpo iil^ i^ Hiiif)'« ine  ^idN>-
wmmtXly liig^« Bii# 'SiaMt-
&t vs'im lAtJMi ms % 'fte asilii 'imti# »f^  
i^MWi ijidieatiw of a patlu»logi0al oon<iititm of kidm  ^ % 
'•^ i^  liM Ai#%« meM^m #f wnui' ttot 
ia Wm female rats of ^19  ^ fam l^M' 'itmrm: 
•iWftllilB* by forty to ,p«ai tl«a ttas- 'n^em 'ttilt 
'mc .p^ei^ iA* -Sit' ttM i£ia#' iMf» 
in ^3m t«m&m t!sw»  ^ ta a»l.« m.%&»  ^

• 'W&- • 
iptiil nf imp ymag* 
&wrt» i*t of I hsmmt^  pp#p«jg| agiia fslJtewSji® tfcl« 
Mm Miitoply -tt ^si@t %liiit *FliP*r*w»pi *,•«!»w mjm^w • Wl .^-IPMPIBJ* HF'iy 3t^msf-wl||r npi *»-•• 1lw^^^Br*8FlWNe 
of th& "©arythroeiyt^  siga" «ai tlMi eonditi« «f -mm: tmlixi^ m. ifeteh 
/mm later rsaowd, this saa.tinf ploo© about  ^
»f this f^ ®l® increased to a of 170 p*«» « wmI; 
to 16S grams during the following ti»8nt^ -four l»«r»» 4% %1# 
%!»»' the faml© ims killed, aad ti» uterus and its ioiwf^  «Kni- «Ni* 
It tms t»ell9^d th&t sh« lias und»rgoing a resoiEfiiaa  ^ |% 
ims d0$lr».bl« to h&TO iaor« eTid&no« of her pregaaju .^ i^ mermtiosi 
&«logr»pli I isdll show th® appejU'anoe of the utaaru# 'm^WfrnAm 
slt««» Hlstologioal ^cmimtion of these sites ms aad the 
pathelogieal ©mditio® of tJie tissues was sosiflrmirf* 
Tlh® feHMil« rat ^om aase history is sham in Cas» II stfteWiil « 
%pioal cmMisem -rhytlm,, sraft tl* Aftte of mting ms identified by 
obsenmtioa of spena oell» 4a '^ m mgiml isa&ar* The h®«s|^ #Mji ml-
ues duriag tha gestation period rm^drmA eosastaatly at Isar mXmk mt 
8«#4:o»S fww® psr 100 <»• of MQi«t» l¥©of «f ppftgwaw  ^m« 
in the "erythrooyte sigGt" aiid the -Beight change • The weight #iijirae 
Started oo tk* ei^ t^ m-fe «f pristetita ItollswAi^  m .ptrioi :€tiP tw«%-
fotxr hour* during •^ i^ h wS t^ fimimA . flir- -
ohanges obsertred are indl««tiv» of « typic®;! resorpticai. &§ 
«l^ 3# rett)«md|, »aA Jtea^  sAt^  m % tlw 'oIn» 
»ermti«9t &t 0p»m e«ll« i» mglsMd mmat» IImi s««talt« 
after adfainistration, of Hwshly prepared pKa oil at laaBs 
« 101 » 
gii.sta%i<a. pwiwsi. isiimt mmm 40(1 to m. 
©f 1 ia tfc#  ^ 41#t. tl* •tgtt* «! Wm 
iwldbt elwe# Ss6is«etesNS 1^# we-BMeev #f "ilii'S iheBwls* iEaMBw»»w»w*jiaat. 
imm. tts«- mgim eaat4m»i ia fmm mt a mmiXl lesataspi' .i«BriaB® i^ . 
to th$ mighfymBAh iupt  ^c«wtatim* 'W$ mti,'^  lNM««i iM^«» 
&% a »Kdam of M€ ^mm m Wm- »i3efei«»li4i ii^  of giwrtRMiMai 
•mmtg therB follcwRsd & ptriod of days duriisg Wm ©a t^e, M 
tsii^ t iK»« mm ptm* ftas Wi-t#!; ^ llm wttih f©tl«iiid •ttolt: pr-
itti iaM.mfy»A A BHI te^gleli'lii "^ uflNS vnnuisirt iwtepiA 
Iterittg laiis decline. Tbm 'w3,««»- ww»-f4iA wim- iftigfetly $m& 
gftttig p«r 100 CO. of blooi. ftapther study of i&i .'WB i^ir-
ilf ®f thla rat me aot  ^ijapro-maeeat e# lk«w l^»t»la m^mm-
aoted ithm ifcis rat rii»|«ll &b. shapings insfeii^  mi Wm #epim. 
Tb»'tiimBjL9 iiims@ te|jite*r itt {IM 'III -i^ hmmi m mm^stm 
'iwttflty %• -Qi# 'swgiml mmmt' «a4 wait n f^esrwid to ham 
wAM*  ^ Mm l&ls asfcllK *» ' hv ths- el>8SlP1B'fel6Ha 
©f #f9m ®ell8 in th« mmmm  ^ Wm -mlw mi fmO @mm 
|*r iOO 00. of blood %»• i»i gswi «*. p«rt^  tM» ®»t» 
l^5«ll«# ' ®h#. "iHejrWMPe^ -^ «f|^ « «»€ ti» •W8%ii% immm» <mA%mm 
## tfci' -pmw i^em  ^ ©f th.l« 1ft» i»iglrt;> "3p»dto4 « mm^mm, »f 
p«i. « day #f i«i 
«|j»8«rTOd this »&m» day'.- 'Ift# d««llia# M iwRigtet- dwiE '^ f®Xlo«ateg. 
:iftf« 'W&s t^ rpioal of & itaMd » slgaiH-
mmM •mriaticm during fi^ «4» With the h«»glL®|jto 
m. Im •*» mm Twmw4»A %M lfcl» ®«% t% to -lai mi^ s  ^
- —• -iL.-'ii.. ,, . - •<!' .. -• .^. •!• irfiti-ir• i'At iff -<K: J6k -JlulL* -J^iT, .^<k. v ^ i ih ai •-* ••» ^ ipieia wBd f®w^» iTOt' ftipwwy *0# jii^ i^^ jytt 
f«r sli^  tOmm ^^bmvmA la ta» l^»lilii« M 
mm im %!»• m^rn « %hi». |»«i, ti«i ottton# 'astiid  ^#f ttol# 
mppami^ tf mmmA f oilcs^  ^%Mm ' 
tmmSim wteeiw 'Mutory 1# la •Qa«6i' it Amm4, 
o«strus fiwstivity aad wstaA iritii ^  »rI* «i ittii«»%»|. %• tlai ©1b««r»-
tiett ©f ia 'mcteitl mm.tm Bw- wii#  ^«f %1« fsWftl* 
M«jreas«d f rm 148 t© iii' -mA l^a# 
firm f#8 to 6.4 sr«MB- p»r 1» m* :&£' h%&&& Awria®  ^fir»t tlilrttwa 
• itepi.  ^  ^ ..Bpe©f' »f ms % oliwfwti-eo ©f 
si|p* OB 'MMrlmaMU  ^ pe-rl©4. 
•©*i- «8ight itm. -tti#' t© •I.l» «rwim^»wm ii®-# «-f 
pfStatioB period ms typiwil ®f 'i^ arly dwnth sgoi i^ ssojrptioa «a-
•^ ey«»« ftwt laaaftgMjia mlMi' -feWHa -^aswy -iiipi'. iyPfeKp- 'ttiat 
«f «&» S»0 gpawi §mr 1® ae.* 'fcleoi* fi^ lii: 
%m ItelX r^teg tisis inltiii ^ paaa  ^imi. w t^^ m . 
 ^ail# ** l(y iOi® ol(t«r*atieii. ftf sfwm #«ll.!i 
im the emmst* l*8®o l^0Ma At tSM» «» f•f gf^ ems: 
•pir ©0, of bl®oi, twi^ t wm 1$9 Ja  ^ , 
pmp t^slwly %© 'i^ gWfeiMseWi «f §m§mmy* fe». iMsa -^-
'Mn 'vali®# r©@Ett#ifi. mm iM: m a4ss^NB»-^ ;|, 
•%»wati«th, «al. iikys 
 ^»%wwpm%4i»: «f spew mlM in -li# mi^ taal mmm mm IM, li8, 'Sit, 
is® and 176 •©Hws, 'rsfti^ titnely. m& «f 
%^ j^p0«y  ^ si@a* «w4 
iiB*^  «i. mmgf^m mi tii» 'yma^* It is iatw«®%3teg %e %lmt 

- tm -
I* «y •$mm 'irm i» fii te xil S*-
©lusivi tte* tta» fc«»gl»fela ml»« i^ wwi, wtaa ti# 0»» f«f' ©«tt 
A g • I'l I'L. !• iftj- -tfa M Ml nil iin ^ ['•If •111! rtlianT i«r nf 'A m» n ^ if\i irt ill T'M iWlTi'^-t IMII BSM wtB Bm^pmeu^xmm w 0*S0 f#r' •®»* «r Jtsfaa# xw «!»&••• 
g3#%i^  iwl.ttiM' iifeMwA A s%BBii^  Isppswwsi&S lii# Sfvai ^wi,c 
%© "Wte «i#t* • fhe  ^ ialMal. %m 'wAmm wM.&h mm %e «iaB%-
,pir i^ «fc «f »i»l -• M»S p««». «f pM"- iW «®, #f felood t« 
mm ^ wt^Minfey- @|f Si* ' '' 
in mm wm  ^ Ii^  Wm: si»# 'mmpi-
ia -itiieh iwi 
t% mm *fes«rv«i -^ wia  ^ etf *tai ^ m t^3smm% %!». 
« f^ii«i6iit#d &«t mm mmmemA Ims- wmMt^  tito ,i»%i0a lAtli* 
•I,I,-1 i^n' •'* •^——^—»• •#*%-! ni-ii|r-||B WB^.W- A ^ ^S*S»^ iw%r mmWSm iJBtlwnP wfmw w w«aP' 
umpniKl in4ieftt# Mf %•' Jteai i««a 
 ^Wm f«®i «iasu®ptim my %mm «a ^  O*-^ " ptr #i»t ti»i 
iS«% «,!#»#• It nftll Iw- .fi«» lsA%m fiwsK 
#f •!*%•  ^!».«» «»i^ - ^ tl«f m th# $mm M «ly 
m$ mm,0 mt «» ««»fll)»  ^% ^  
mm: Mttimmmm fto initttyl «»i flsidl .pmlwr-
grw^«- All mM ,3** 
tte mm ^mm up^mm  ^im hm la  ^ §mA m% Wm 
'HSlIM of ttlV' 
|sl«spr*tattt«t wmal^ B #^Jto»i %• 
Sm ths- imm% mtim- m>m --&mflim  ^% "tti# ikmmmmA f»®i mm f^ktm. 
mi  ^«aiM4a» '^ s mm •faartiwaa.girly %!»• «f  ^Mglbmt ^mlm «f 
Wm imtMM 'JPtigilag M imMh mm^&mMm 
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tfig; iswiltiwsl* it# wttB sifSAiB-seti- "Ite .Pk%* fiLsit in 
»iig»r m3km9; nfbm m® *&» ®f fiiil «tti 
."Wiiwea (22) • wbmus  ^ & 1®k®i*Sjp  ^ df" "Itt®- %.l®©iit WB "^ 
mt- mf fSasting m*».9 
B j^ylliTEB sul;^ t«, iteitt %• »tw»©Ji tttfe# la- jropur 
mmmA m %mmmm  ^ ia th» swg»r- mmMm% of fnils-
iBt rftts. Th» rise wwi aot m rt^ Ii mm m iwi, A ,»©?*** 
spffltelingly titisti# stee '&e tegtileit^  %pQi 
wm. %y %fe» la^NW' #f i»%i nondirijftg tlMi--, ^ mm gin®.* 
SvdteixfmatOQsl^  «A#ix» l^oriM la^Mt tte 'fts« la 
blood B»gar casisei % zino sulfate. fhis ii^ ltlMag 
«#. % ©hlorfAi 4«- #si«fcte* «p», «€©iSti<ais-* la Ai-
.pr«»siag  ^rii» ia h%m  ^ :m.sim iiims«  ^% %im isaieiMtt 
rlii^  has no »ff«6t npm rie#- Sa .hoaoglototB «t **««l M»i 
mmm  ^hj «i»# #WUrJyi» atei*- ae%  ^
'IliA npm yimi, mg&r ^ mwmS. rlsm -glvmrn kIh-
iwfftlim. ^ te m SttHm sulfiBt^ tmm w» mpm tlus 
rttd blood oolXs or luiMglobin t&Iui^ . 
m4, t^ mt ttet s^Mf 
sulfuria aoid ads^xds-lwiniHl %- rnimm^h tabs are mMLMt t$ .rt«i«ti.Qaii 
piH>due«d by xizw sulfas Mtetitm ttfoinlstersd in » :sl»lJ»r m|r» It 
my lik l^ t sfflsMi of tNt |lfiiioI.< |^j»al. .yiwtewt br 
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16. Icfsr hmoglobitt mSmm obs«nP0d in fti# m a 
:il«t dosteining 0«60 psr e«  ^«f li^ ijo as &im eirl»&t# isia .^ 
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- uz  ^
'"AWt- lirfvl, 'Wftft %|%:%||y %^gtll tibill 
fci^ r levels of this isw l^, -iwril. wm m *"&<»*.• ti^  -iiewfedLm mis 
IMi leTe>l shosed dlmizt&iiuMi mlixHS. 
IwM^ fm4 moMm^timrn fbmm mm. «« .Sa 
fe# £mAm ia tl» erettf lAiifc tmrniimi, 0«0gS ppr 
it ttm3m pvtmA t© b#  ^ m^aixm 
Studl»s m th» blo«i liS]^  
«l|plJH.«»s9it wiiKfeim tmm Wm.- mms t^m »!«• &t weim mmm  ^
 ^11  ^ £*9  ^ S t^iS "IMI'' «i»j|: i^MS fSS ito5SS*%l^ . 
of ftwiss in mdxH»* 
Ia1ml«tl<»i % •#!? mim, :iaii. 'te^Jliwi ni-* 
ai3»iirt»«Nt % st<wss«li *»• mmmA m imwmm -iM 
ia Hiai wn i^mt ®#' 'm$. -mm*» 
, • 
Aouiw intoxioatioa If saltsi af sim, OAfetaa iai iMi« 
iriyiigtered by stojiiftoh t« 'mAm jps i^^ uft * 3^X1 l» toi®©#. 
Wlf^n^ xiilligxmi .fit -mM.m %te. #lgWtoKi^ .iiiSl.l.» 
i^ mm.- <ot m mlM -^amm  ^adlUpmm mi m.3jm m 
mWxIm wm ^m M mi wibi#' 
m0^ ' et mlu^m. hy %» »ts. 
-|h# blood sugar eesBWiMctemMm, «f mm .4ai®f^ *^i «i®B  ^
ta"fe«4oatioa produced by sine and beryXlim 
It «as fotm4 that subout«iB^aa.y iaieotawd oaXoi^ tt «tt«rjytat 4«» 
rise in bl#oi mff^  ©i"' % mim 
1fe«. ««te4» •«•»• *«»% to %fe'ai, IB^MP 
fl8« which &e0O}^ [»j3Lle»d iate^ lAfttion by itiiwi uto® -Smi-
eftls8» iMta 
litth. the admiaistjcatlco* ®f Ito- siM iKiil%# 
I I  PJB f 
l l  I 
n •<n I 
11 
I 
. !  p  y  
.jI 'i Hi 
^lltHS "SI 
|S 
f l  11 
4» mm 
ftS,| mi. S# Mm twm BoMa*# »i,mm 
t&t Iblooi iiAweiMlim* S* e^t* 
8S* 116*120. 1929. 
(It) %awa,. 1« % -m^mm of b#«yaii«« 
J# 3tod» %g* toxiooi. »:f. 3n-S70. ,MS« 
(13) iuyatt, B* h»f K&y, H. 0# aail l^ mxilm, n* l>. ii«|'lliaa 
•*riekfirt:s**. J. Sutsp* St SlS -^^ 24* 103S* 
CSi) aatmaok, Krioh* U»b@r di« 'Wirfeiftg der ^aaetisia" auf 
gu«rgestr»iftea Maskels. Jkroh* ia^« Brnms t^m 
St . 
fiS| S« B», StwwBftwsefc  ^ Wivxy, UMiteH,, teMHi i3fcwa |^iB% A* 
Iron ia autrition* VIX* Copper as & supplisiwat bem 
for h^Boglisbin. building ia tb# rat* Blol» Claws, fft 
79T-8I2. 1S)E8. 
(lil P« 8* aad BergeS^a, 0« Br&6ti«%l H l^ologioal Ghaialstry* 
?• miMste imd €o«^  iis?, 
(If) l»ie* ?• B« and B®rg»iai, 0« l»etio&l Hijfsiologleal (SNttls t^eigf. 
p. 741-742. P. Bl8id»l» aad Co*, iMladtel^ iitt. 1«. 
(18) leller, Y. G» and Soriai, A. B» Itoadoii^  df sIib*# ttsl# 
OiMm. 74i 8&« ,^ 1927. 
(1 )^ Solload, JaEi0s ¥• k fexb-book of M»ille&l Chflmlatry 
tescieology* P* ®S6. W« B* S&underii Com  ^ Hiil»i»XjphS«# 
1917. 
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